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(57) Novel 2,4-Oxazolidinedione compounds of the fomnula (1) : 



R-(Y)^-(CH2)„-QH 




= 0 



(I)/ 



wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be 

substituted ; Y is -CO-, -CH(OH) or -NR^- (wherein R^ is an alkyi group, which may itself be substituted) ; 

m is O or 1 ; n is 0, 1 or 2 ; X is CH or N ; A is a bivalent straight or branched chain hydrocarbon residue 
^ having 1 to 7 carbon atoms ; R^ and R^ are each independently hydrogen or an alkyI group, or R^ and R^ 

combine with each other to form a 5- to 6-membered heterocyclic group, optionally containing 
^ nitrogen ; L and M are each hydrogen, or L and M combine with each other to fomn a bond ; and 
^ pharmaceutically acceptable salts thereof, 

h« have excellent hypoglycemic and hypolipidemic activities, and are useful as antidiabetics or as 

^ hypolipidemic agents. 
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This invention relates to a novel oxazolidinedione derivative which has the effect of lowering blood sugar 
and lipids in blood, to a nnethod of producing the said derivatives, and to an agent for the therapy of diabetes, 
which is useful in the field of pharmaceuticals. 

As remedies for diabetes, various biguanide compounds and sulfonylurea compounds have so far been 

5 proposed and used. However, biguanide compounds are hardly used at present, since they cause lactic acido- 
sis, while sulfonylurea compounds, which have a strong action of lowering blood sugar, often cause severe 
hypoglycemia, requiring special precautions in use. 

On the other hand, various thiazolidinedione derivatives and oxazolidinedione derivatives are known to 
lower blood sugar and blood lipids, and to be substantially free of such drawbacks. 

10 Thus, for example, JPA H3(1991)-1 70478 and WO9202520-A1 describe, as 2,4-oxazolidinedione deriva- 

tives having substituents at the 5-position, a series of 5- (substituted benzyl)-2,4-oxazolidinedione derivatives; 
JPB S62(1987)-30993 describes 2,4-Gxazolidinedione derivatives substituted with alicyclic groups at the 5- 
position; and JPB S63(1988)-35632 describes 2,4-oxazolidinedione derivatives substituted with, among oth- 
ers, a substituted aromatic ring at the 5-position. 

15 In our study of 2,4-oxazolidinedione derivatives, we have found that certain novel 2,4-oxazolidinedione 

derivatives having, as substitutents at the 5-position of the 2,4-oxazolidinedione ring, a bivalent straight or 
branched chain hydrocarbon residue, substituted with phenyl or pyridyl, e.g., a 2-(substituted phenyl or sub- 
stituted pyridyl)ethyl group, a 3-(substituted phenyl or substituted pyridyl)propyl group, a 4- (substituted phenyl 
or substituted pyridyl)butyl group, or a 5- (substituted phenyl or substituted pyridyl) penty I group, are effective 

20 in lowering blood sugar and lipids in blood. 

More specifically, the present invention relates to: 

(1) 2,4-Oxazolidinedione derivatives represented by the general formula (I): 
25 Y "r^^ I I 



30 



R-CY)^-CCH3)^-QH L J^-A-CH-C C = 0 



II 

0 



wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be sub- 
stituted; Y is -CO-, -CH(OH) or NR^- (wherein R^ is an alkyi group, which may be substituted); m is O or 
1 ; n is 0, 1 or 2; X is OH or N; A is a bivalent straight or branched chain hydrocarbon residue having 1 to 
35 7 carbon atoms; R^ and R^ are each independently hydrogen or an alkyI group, or R^ and R^ are combined 

with each other to form a 5- to 6-membered heterocyclic group, optionally containing nitrogen; L and M 
are each independently hydrogen, or L and M are combined with each other to form a bond, 
and pharmaceutically acceptable salts thereof; 

(2) a medicinal composition comprising, as an effective component, a 2,4-oxazolidinedione derivative rep- 
40 resented by the general formula (I), as defined above, or a pharmaceutically acceptable salt thereof; 

(3) the use of a compound of the formula (I), or of a pharmaceutically acceptable salt thereof, for the man- 
ufacture of a medicament for the treatment of a mammal suffering from diabetes or hyperlipidemia; and 

(4) methods of producing 2,4-oxazolidinedione derivatives represented by the general formula (I) and phar- 
maceutically acceptable salts thereof. 

45 The compounds represented by the general formula (I) and their pharmaceutically acceptable salts include 

compounds shown by the following formulae (I-A1), (I-A2) and (I-A3): 



50 




l M 
I I 

-CH-C C=0 

I I 

II 

0 



(I-Al) 
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R-CY)„-CCH^)„ 




L H 

I I 
A-CH-C C = 0 

I I 

II 

0 



(I-A2), 



I 
I 



M 




A-CH-C C = 0 



II 

0 



(I-A3) 



wherein each symbol has the meaning given above, and their pharmaceutically acceptable salts. 

Among the compounds (I-A1), (I-A2) and (I-A3), compounds (I-A1) and {I-A2) are preferred, and com- 
pounds (I-A1) are most preferred from the viewpoints of pharmacological activity, toxicity and side-effects. 

Compounds shown by the formula (I) wherein L and M are combined with each other to form a bond can 
be represented by the following formula (I-B1): 



R-a\-(CH2)j,-QH 




C = 0 



(I-Bl) 



wherein each symbol has the meaning given above. Compounds shown by the formula (I) wherein L and M 
are each hydrogen can be represented by the following formula (I-B2): 



R' R' 

R-CY)„-(CH3)^-QH 




A-CHj-Ctt 



-0 



I . 

0 



(I-B2) 



wherein each symbol has the meaning given above. 

In the formula (I), alkyi groups represented by the symbols and R2, respectively, are those having 1 to 
4 carbon atoms, e.g., methyl, ethyl, n-propyl, i-propyl, n-butyl and t-butyl. 

The above-mentioned general formula (I-B1) represents both (E) - and (Z) - isomers relative to the double 
bond at the 5-position of the 2,4-oxazolidinedione ring. 

With respect to the above general formula (I), in the case where Ri and R^ combine with each other to 
form a 5- or 6-membered heterocyclic ring, optionally containing N, examples of such compounds include those 
represented by the following general formulae: 

(1) R^ and R^ combine with each other to form a 5-membered heterocyclic ring [(I-C1) and (1-C2)]: 
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R-(Y)„-(CH2 



L M 
I I 
A-CI1~C C=0 



H 
0 



(I-Cl) 



R-(y)„-(CHj)n 




(I-C2) 



[wherein each symbol has the meaning given above] 

(2) Ri and combine with each other to form a 6-membered heterocyclic ring [l-C3)-(l-C5)] 



R-{Y:)„-(CH2)n 




L M 

^ A-CH-C^ C=C 

II 

0 



(I-C3) 




(I-C4) 



K-(Y)!n-CCH2)n 




(I-C5) 



[wherein each symbol has the meaning given above] 

(3) Ri and R^ combine with each other to form a 5-membered heterocyclic ring containing N [(I-C6)]: 



R-CY)„-(CH2)n 




(I-C6) 



[wherein each symbol has the meaning given above] 

(4) Ri and R^ combine with each other to form a 6-membered heterocyclic ring containing N [(I-C7) - 
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C8)]: 




(I-C7) 



(I-C8) 



II 
0 



[wherein D represents hydrogen or a lower alkyi group, and the other symbols have the meanings given 
above]. 

Among the above-mentioned compounds (I-C1) to (I-C8), those represented by (i-C1), (I-C2), (I-C3) and 
(I-C6) are preferred. 

In the above-mentioned general formula (I), as hydrocarbon residues in the hydrocarbon residues which 
may be substituted shown by R, mention is made of aliphatic hydrocarbon residues, alicyclic hydrocarbon re- 
sidues, alicyclic-aliphatic hydrocarbon residues, aromatic aliphatic hydrocarbon residues, aromatic hydrocar- 
bon residues and aromatic heterocyclic-aliphatic hydrocarbons residues. As the aliphatic hydrocarbon resi- 
dues, mention is made of those having 1 to 8 carbon atoms including saturated aliphatic hydrocarbon residues 
having 1 to 8 carbon atoms, as exemplified by methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t.- 
butyl, pentyl, isopentyl, neopentyl, t.-pentyl, hexyl, isohexyl, heptyl and octyl, and unsaturated aliphatic hy- 
drocarbon residues having 2 to 8 carbon atoms, as exemplified by ethenyl, 1-propenyl, 2-propenyl, 1-butenyl, 
2-butenyl, 3-butenyl, 2-methyl- 1-propenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 3-methyl-2-butenyl, 
1-hexenyl, 3-hexenyl; 2,4-hexadienyl, 5-hexenyl, 1-heptenyl, 1-octenyl, ethynyl, 1-propynyl, 2-propynyl, 1-bu- 
tynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 3-hexynyl, 2,4-hexadiy- 
nyl, 5-hexynyl, 1-heptynyl and 1-octynyl. As the alicyclic hydrocarbon residues, mention is made of those hav- 
ing 3 to 7 carbon atoms, including saturated alicyclic hydrocarbon residues having 3 to 7 carbon atoms, as 
exemplified by cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl, and unsaturated alicyclic hy- 
drocarbon residues having 5 to 7 carbon atoms, as exemplified by 1-cyclopentenyl, 2-cyclopentenyl, 3-cyclo- 
pentenyl, 1-cyclohexenyl, 2-cyclohexenyl, 3-cyclohexenyl, 1-cycloheptenyl, 2-cycloheptenyl, 3-cycloheptenyl 
and 2,4-cycloheptadienyl. As the alicyclic-aliphatic hydrocarbon residues, mention is made of, among those 
formed by combination of the above-mentioned alicyclic hydrocarbon groups with aliphatic hydrocarbon resi- 
dues, those having 4 to 9 carbon atoms, as exemplified by cyclopropylmethyl, cyclopropylethyl, cyclobutylme- 
thyl, cyclopentylmethyl, 2-cyclopentenylmethyl, 3-cyclopentenyl methyl, cyclohexyl methyl, 2-cyclohexenylme- 
thyl, 3-cyclohexenylmethyl, cyclohexenylethyl, cyclohexylethyl, cydohexylpropyl, cycloheptylmethyl and cy- 
cloheptylethyl. As the aromatic aliphatic hydrocarbon residues, mention is made of phenylalkyi having 7 to 9 
carbon atoms, as exemplified by benzyl, phenethyl, 1-phenylethyl, 3-phenyl propyl, 2-phenylpropyl and 1-phe- 
nylpropyl, and naphthylalkyi having 7 to 9 carbon atoms, as exemplified by a-naphthylmethyl, a-naphthylethyl, 
p-naphthylmethyl and p-naphthylethyl. As the aromatic hydrocarbon residues, mention is made of, for example, 
phenyl and naphthyl (a-naphthyl, p-naphthyl). As the aromatic heterocyclic-aliphatic hydrocarbon residues, 
mention is made of those formed by combination of the heterocyclic groups mentioned below with the above- 
mentioned aliphatic hydrocarbon residues, which are exemplified as follows. 

In the above-mentioned general formula (I), as the heterocyclic groups in the substituted heterocyclic 
groups which may be substituted shown by R, mention is made of, for example, 5- to 7-membered heterocyclic 
groups containing one sulfur atom, nitrogen atom or oxygen atom, 5- to 6-membered heterocyclic groups con- 
taining 2 to 4 nitrogen atoms, and 5- to 6-membered heterocyclic groups containing 1 to 2 nitrogen atoms and 
one sulfur atom or oxygen atom. These heterocyclic groups are optionally condensed with a 6-membered ring 
containing one or two nitrogen atoms, a benzene ring or a 5-membered ring containing one sulfur atom. Ex- 
amples of these heterocyclic groups include 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyr- 
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imidinyl, 6-pyrimidinyl, 3-pyridazinyl, 4-pyridazinyl, 2-pyrazinyl, 2-pyrrolyl, 3-pyrrolyl, 2-imidazolyl, 4-imidazo- 
lyl, 5-iinidazolyl, 3-pyrazolyl, 4-pyrazolyl, isothiazolyl, isoxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 2-oxazolyl, 
4-oxazolyl, 5-oxazolyl, 1,2,4-triazol-3-yl, 1,3,4-triazol-2-yl, 1 ,2,3-triazol-4-yl, tetrazol-5-yl, benzimidazol-2-yl, 
indol-3-yl, benzpyrazol-3-yl, 1H-pyrrolo[2, 3-b]pyrazin-6-yl, 1H-imidazo[4,5-b]pyridin-2-yl, 1H-imidazo[4,5- 
c]pyndin-2-yl and 1H-innidazo[4,5-b]pyrazin-2-yl. 

In the above-mentioned general formula (I), the hydrocarbon residue and heterocyclic residue shown by 
R optionally have 1 to 3 substituents at substitutable positions, respectively. As such substituents, mention 
is made of an aliphatic chain hydrocarbon group, an alicyclic hydrocarbon group, an aryl group, an aromatic 
heterocyclic group, a non-aromatic heterocyclic group, an halogen atom, a nitro group, an optionally substituted 
amino group, an optionally substituted acyl group, an optionally substituted hydroxyl group, an optionally sub- 
stituted thiol group and an optionally esterif ied carboxyl group. As the aliphatic chain hydrocarbon group, men- 
tion is made of straight-chain or branched aliphatic hydrocarbon groups having 1 to 15 carbon atoms, for ex- 
ample, an alkyi group, preferably, an alkyi group having 1 to 10 carbon atoms, an alkenyl group, preferably, 
an alkenyl group having 2 to 10 carbon atoms, and an alkynyl group, preferably, an alkynyl group having 2 to 
10 carbon atoms. Preferred examples of the alkyi group include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, isopentyl, neopentyl, tert-pentyl, 1-ethyl propyl, hexyl, isohexyl, 1 ,1 -dimethyl-bu- 
tyl, 2,2-di methyl butyl, 3, 3-d i methyl butyl, 2-ethyl butyl, hexyl, pentyl, octyl, nonyl and decyl. Preferred exam- 
ples of the alkenyl group include vinyl, allyl, isopropenyl, 1-propenyl, 2-methyl-1-propenyl, 1-butenyl, 2-butenyl, 
3-butenyl, 2-ethyl-1-butenyl, 3-methyl-2-butenyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4-pentenyl, 4-methyl-3- 
pentenyl, 1-hexenyl, 2-hexenyl, 3-hexenyl and 5-hexenyl. Preferred examples of the alkynyl group include ethy- 
nyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyl, 4-pentynyl, 1- 
hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl and 5-hexynyl. As the alicyclic hydrocarbon group, mention is made 
of saturated or unsaturated alicyclic hydrocarbon groups having 3 to 1 2 carbon atoms, for example, a cycloalkyi 
group, a cycloalkenyl group and a cycloalkadienyl group. Preferred examples of the cycloalkyi group include 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, bicyclo[2.2.1]heptyl, bicyclo[2.2.2.]oc- 
tyl, bicyclo[3.2.1]octyl, bicyclo[3.2.1]nonyl, bicyclo[3. 3.1] nonyl, bicyclo[4.2.1] nonyl and bicyclo[4.3.1]decyl. 
Preferred examples of the cycloalkenyl group include 2-cyclopenten-1-yl, 3-cyclopenten-1-yl, 2-cyclohexen- 

1- yl and 3-cyclohexen-l-yl. Preferred examples of the cycloalkadienyl group include 2,4-cyclopentadien-1-yl, 
2,4-cyclohexadien-l-yl and 2,5-cyclohexadien-1-yl. By the said aryl group is meant a monocyclic or condensed 
polycyclic aromatic hydrocarbon group. Preferred examples of the aryl group include those having 6 to 14 car- 
bon atoms such as phenyl, naphthyl, anthryl, phenanthryl and acenaphthylenyl. Among them, phenyl 1-naph- 
thyl and 2-naphthyl are preferred. 

Preferred examples of the aromatic heterocyclic group include aromatic monocyclic heterocyclic groups, 
e.g., furyl, thienyl, pyrrolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl, 1,2,3-oxadiazolyl, 
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, furazanyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1, 3,4-th iadiazolyl, 1,2,3- 
triazdyl, 1,2,4-triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl; and aromatic con- 
densed heterocyclic groups, e.g., benzofuranyl, isobenzofuranyl, benzo[b]thienyl, indolyl, isoindolyl, IH-inda- 
zolyl, benzoimidazolyl, benzoxazolyl, 1 ,2-benzoisoxazolyl, benzothiazolyl, 1 ,2-benzoisothiazolyl, IH-benzo- 
triazolyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, naphthylidinyl, purinyl, pteri- 
dinyl, carbazolyl, a-carbolinyl, p-carbolinyl, y-carbolinyl, acridinyl, phenoxazinyl, phenothiazinyl, phenazinyl, 
phenoxathiinyl, thianthrenyl, phenanthridinyl, phenanthrolinyl, indolizinyl, pyrrolo[1,2-b]pyridazinyl, pyrazo- 
lo[1,5-a]pyridyl, imidazo[1,2-a] pyridyl, imidazo[1,5-a]pyridyl, imidazo[1,2-b]pyridazinyl, imidazo[1,2-a]pyrimi- 
dinyl, 1 ,2,4-triazolo[4,3-a]pyridyl and 1,2,4-triazolo[4,3-b]pyridazinyl. 

Preferred examples of the non-aromatic heterocyclic group include oxiranyl, azetidinyl, oxetanyl, thietanyl, 
pyrrolidinyl, tetrahydrofuryl, thiolanyl, piperidyl, tetrahydropyranyl, morpholinyl, thiomorpholinyl, pyrrdidino, pi- 
peridino, morpholino and piperazinyl. Examples of the halogen Include fluorine, chlorine, bromine and iodine. 
Among them, fluorine and chlorine are especially preferred. The optionally substituted amino group includes 
both an unsubstituted amino group and substituted amino groups. As the substituted amino group, mention 
is made of an amino group (-NH2) on which one or two alkyls having 1 to 10 carbon atoms, alkenyls having 1 
to 10 carbon atoms, aromatic groups or acyl groups having 2 to 10 carbon atoms (e.g., methylamino, dime- 
thylamino, ethylamino, diethylamino, dibutylamino, diallylamino, cyclohexylamino, phenylamino, N-methyl-N- 
phenylamino, acetylamino, propionylaminoand benzoylamino) is, or are, substituted. The optionally substitut- 
ed acyl group Includes an unsubstituted acyl group and substituted acyl groups. As the unsubstituted acyl 
group, mention is made of formyl and those formed by condensation of a (Ci-Cio)alkyl, (Ci-Cio)alkenyl or (Ce- 
Ci2) aromatic group with a carbonyl group (e.g., acetyl, propionyl, butyryl, isobutyryl, valeryl, isovaleryl, piv- 
aloyl, hexanoyi, heptanoyi, octanoyi, cyclobutanoyi, cyclopentanoyi, cyclohexanoyi, cycloheptanoyi, crotonyl, 

2- cyclohexenecarbonyl, benzoyl and nicotinoyi). The substituted acyl group includes acyl groups mentioned 
above in connection with an unsubstituted acyl group but which have substituents(s) such as an alkyi having 



6 
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1 to 3 carbon atoms, an alkoxy having 1 to 3 carbon atoms, halogen (e.g. chlorine or bromine), nitro, hydroxy, 
or amino. The optionally substituted hydroxyl group includes an unsubstituted hydroxyl group and substituted 
hydroxyl groups. As the substituted hydroxyl group, mention is made of these having, on this hydroxyl group, 
a suitable substituent, especially, one employable as an hydroxyl-protecting group, as exemplified by, besides 

5 alkoxy, alkenyloxy, aralkyloxy, acyloxy and aryloxy. Preferred examples of the alkoxy group include those hav- 
ing 1 to 10 carbon atoms (e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, pentoxy, isopentoxy, neopentoxy, hexyloxy, heptyloxy, nonyloxy, cyclobutoxy, cyclopentoxy and cy- 
clohexyloxy). As alkenyloxy, mention is made of those having 1 to 10 carbon atoms, including, for example, 
allyloxy, crotyloxy, 2-pentenyloxy, 3-hexenyloxy, 2-cyclopentenyl methoxy and 2-cyclohexenyl methoxy, and, 

10 as aralkyloxy, mention is made of, for example, phenyl -(Ci-C4)alkyloxy (e.g., benzyloxy and phenethyloxy). 
Preferred examples of acyloxy include alkanoyloxy having 2 to 4 carbon atoms (e.g., acetyloxy, propionyloxy, 
ri-butyryloxy and isobutyryloxy). As aryloxy, mention is made of 4-chlorGphenoxy, among others. 

As the optionally substituted thiol group, mention is made of, besides the thioly group, such groups as have, 
on this thiol group, a suitable substituent, especially one employable as a thiol- protecting group, as exemplified 

15 by alkylthk), aralkylthio and acylthio. Preferred examples of alkylthio include alkylthio having 1 to 10 carbon 
atoms (.e.g. methylthio, ethylthio, propylthio, isopropylthio, butylthio, isobutylthio, sec-butylthio, tert-butylthio, 
pentylthio, isopentylthio, neopentylthio, hexylthio, heptylthio, nonylthio, cyclobutylthio, cyclopentylthioand cy- 
clohexylthio. As aralkylthio, mention is made of, for example, phenyl-(Ci-C4)alkylthio (e.g., benylthio and phen- 
thylthio). Preferred examples of acylthio include alkanoylthio having 2 to 4 carbon atoms (e.g., acetylthio, pro- 

20 pionylthio, n-butyrylthio and iso-butyrylthio). As the optionally esterified carboxyl group, mention is made of, 
for example, alkoxycarbonyl (e.g., a group having 2 to 5 carbon atoms such as methoxycarbonyl, ethoxycar- 
bonyl, propoxycarbonyl or butoxycarbonyl), aralkyloxycarbonyl (e.g. benzyloxycarbonyl) and aryloxycarbonyl 
(e.g. phenoxycarbonyl and p-tolyoloxycarbonyl). 

In the above-mentioned general formula (I), substituents on the hydrocarbon residue and heterocyclic 

25 group shown as R may, when they are an alicyclic hydrocarbon group, an aryl group, an aromatic heterocyclic 
group or a non-aromatic heterocyclic group, have one or more, preferably 1 to 3, suitable substituents, respec- 
tively. Examples of these substituents include lower alkyi groups having 1 to 4 carbon atoms, lower alkenyl 
groups having to 2 to 5 carbon atoms, lower alkynyl groups having 2 to 5 carbon atoms, cycloalkyi groups having 
3 to 7 carbon atoms, aryl groups (e.g., phenyl or naphthyl), aromatic heterocyclic groups (e.g., thienyl, funyl, 

30 pyridyl, oxazolyl orthiazolyl), non-aromatic heterocyclic groups, (e.g., tetrahydrofuryl, morpholino, piperidino, 
pyrrolidino or piperazino), aralkyi groups having 7 to 9 carbon atoms, the amino group, N-mono-(Ci-C4)alky- 
lamino groups, N,N-di(Ci-C4)alkylamino groups, amidino groups, an acyl group having 2 to 5 carbon atoms, a 
carbamoyl group, N-mono(Ci-C4)alkyl carbamoyl groups, an N,N-di(Ci-C4)alkyl carbamoyl group, a sulfamoyi 
group, N-mono(Ci-C4)alkyl sulfamoyi groups, N,N-di(Ci-C4)alkylsulfamoyl groups, a carboxyl group, lower al- 

35 koxycarbonyl groups having 2 to 5 carbon atoms, an hydroxyl group, lower alkoxy groups having 1 to 4 carbon 
atoms, lower alkenyloxy groups having 2 to 5 carbon atoms, cycloalkyloxy groups having 3 to 7 carbon atoms, 
aralkyloxy groups having 7 to 9 carbon atoms, aryloxy groups (e.g., phenyloxy or naphthyloxy), a mercapto 
group, lower alkylthio groups having 1 to 4 carbon atoms, aralkylthio groups having 7 to 9 carbon atoms, arylthio 
groups (e.g., phenylthio or naphthylthio), a sulfo group, a cyano group, an azide group, a nitro group, a nitroso 

40 group and halogen (e.g., fluorine, chlorine, bromine or iodine). 

In the above formula (I), when each of m and n is 0, carbon substituted by W is directly bonded to R; when 
m is 0 and n is 1 or 2, R is directly bonded to -(CH2)n-; and, when m Is 1 and n is 0, Y is directly bonded to the 
carbon substituted by R^ 

Y is -CO-, -CH(OH)- or-N(R3)-, preferably, -CH(OH)- or-N(R3)-. The alkyi group represented by R^ has 1 
45 to 4 carbon atoms, e.g., methyl, ethyl, n-propyl, i-propyl, n-butyl or t-butyl. As the substituent of the alkyi, an 
halogen atom (e.g., fluorine, chlorine, bromine or iodine), an alkoxy group having 1 to 4 carbon atoms, (e.g., 
methoxy, ethoxy, propoxy, n-butoxy ort-butoxy), hydroxyl, nitro, an acyl group having 1 to 4 carbon atoms (e.g. 
formyl, acetyl or propionyl) are mentioned. 

The bivalent straight or branched chain hydrocarbon residue shown as A includes saturated residues [e.g., 
50 - CH2-, -(CH2)2-, -CH(CH3)-, -(CH2)3-, -CH(C2H5)-, -(CH2)4-, -(CH2)5-, -(CH2)6- and -(CHs)?-], and unsaturated 
ones (e.g., -CH=CH-, -C(CH3)=CH-, -CH=CH-CH2-, -C(C2H5)=CH-, -CH2-CH=CH-CH2-, -CH2-CH2-CH=CH- 
CH2-, -CH=CH-CH=CH-CH2- and -CH=CH-CH=CH-CH=CH-CH2-. 

In the formula (I-C8), the lower alkyi group shown as D has 1 to 4 carbon atoms e.g., methyl, ethyl, n-propyl, 
i-propyl or ii- butyl. 

55 The pharmaceutically acceptable salts of the compounds (I) of this invention are exemplified by pharma- 

ceutically acceptable salts with an inorganic base, salts with an organic base, salts with an inorganic acid, salts 
with an organic acki, and salts with a basic or acidic amino acid. Preferred examples of pharmaceutically ac- 
ceptable salts with an inorganic base include alkali metal salts such as sodium salts and potassium salts; al- 
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kaline earth metal salts such as calcium salts and magnesium salts; and aluminium salts, ammonium salts or 
the like. Preferred examples of pharmaceutically acceptable salts with an organic base include those with, for 
example, trimethylamine, triethylamine, pyridine, picoline, ethanolamlne, diethanolamine, triethanolamine, di- 
cyclohexylamineand N,N'-dibenzylethylened lamina. Preferred examples of pharmaceutically acceptable salts 

5 with an inorganic acid Include those with, for example, hydrochloric acid, hydrobromic acid, nitric acid, sulfuric 
acid or phosphoric acid. Preferred examples of pharmaceutically acceptable salts with an organic acid include 
those with, for example, formic acid, acetic acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, 
maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, benzenesulfonic acid and p-toluene- 
sulfonic acid. Preferred examples of pharmaceutically acceptable salts with a basic amino acid include those 

10 with, for example, arginine, hysine and ornithine, and preferred examples of pharmaceutically acceptable salts 
with an acidic amino acid include those with, for example, aspartic acid and glutamic acid. 
Among the above, the sodium salt and the potassium salt are more preferred. 

The compounds (I) and their pharmaceutically acceptable salts of the present invention display the action 
of lowering blood sugar with low toxicity, which can be used as such or in a composition with, for example, a 

15 perse known pharmaceutically acceptable carrier, excipient orfiller as a therapeutic agentfor diabetes in mam- 
mals, including man. The compounds (I) and their pharmaceutically acceptable salts of the present invention 
also exhibit an improved activity of insulin resistance and can also be used as a hypotensor. 

The compounds (I) of this invention and their pharmaceutically acceptable salts are low in toxicity. For ex- 
ample, oral administration of the compound of Example 18 (below) at a dosage of 15 mg/kg/day for 4 days to 

20 mice caused no change in body weight and liver weight in comparison with the control group. Furthermore, 
oral administration of the compound produced in Example 1 8 at a dosage of 100 mg/kg, or intraperitoneal ad- 
ministration at a dosage of 50 mg/kg, did not kill any test animals. 

The administration is usually performed orally in the form of, for example, tablets, capsules (including soft 
capsules and microcapsules), powders and granules, and, depending on cases, non-orally in the form of, for 

25 example, injections, suppositories and pellets. The dosage for adults in the case of oral administration ranges 
from 0.05 to 10 mg/kg per day, desirably once to three times a day. 

The compounds (I) and their pharmaceutically acceptable salts of this invention, mixed with pharmaceut- 
ically acceptable carriers, can be administered orally or non-orally in the form of solid preparations such as 
tablets, capsules, granules and powders; or in the form of liquid preparations such as syrups and Injections. 

30 As pharmaceutically acceptable carriers, use is made of conventional organic or inorganic carriers for 

pharmaceutical preparatk>ns, more specifically, for example, excipients, lubricants, binders and disintegrators 
for solid preparations; and solvents, solubilizers, suspending agents, isotonizers, buffering agents and local 
anaesthetic agents. Where required, such additives as antiseptics, anti-oxidants, colorants and sweeteners 
are further used. Preferred examples of pharmaceutically acceptable excipients include lactose, sucrose, D- 

35 mannitol, starch, crystalline cellulose and light silicon dioxide. Preferred examples of pharmaceutically accept- 
able lubricants include magnesium stearate, calcium stearate, talc and colloidal silica. Preferred examples of 
pharmaceutically acceptable binders include crystalline cellulose, sugar, D-mannitol, dextrin, hydroxypropyl 
cellulose, hydroxypropyl methyl cellulose and polyvinyl pyrrolidone. Preferred examples of pharmaceutically 
acceptable disintegrators include starch, carboxymethyl cellulose, carboxymethyl cellulose calcium, crosscar- 

40 melose sodium and carboxymethyl starch sodium. Preferred examples of pharmaceutically acceptable sol- 
vents include distilled water for injection, alcohol, propylene glycol, macrogol, sesame oil and corn oil. Pre- 
ferred examples of pharmaceutically acceptable solubilizers include polyethylene glycol, propylene glycol, D- 
mannitol, benzyl benzoate, ethanol, tris-amino methane, cholesterol, triethanolamine, sodium carbonate and 
sodium citrate. Preferred examples of pharmaceutically acceptable suspending agents include surfactants 

45 such as stearyl triethanolamine, sodium lauryl sulfate, lauryl aminopropionate, lecithin, benzalkonium chloride, 
benzethonium chloride, glycerin monostearate; and hydrophilic polymers such as polyvinyl alcohol, polyvinyl 
pyrrolidone, sodium carboxymethyl cellulose, methylcellulose, hydroxymethylcellulose, hydroxyethylcellulose 
and hydroxypropylcellulose. Preferred examples of pharmaceutically acceptable isotonizers include sodium 
chloride, glycerin and D-mannitol. Preferred examples of pharmaceutically acceptable buffering agents include 

50 buffer solutions of phosphates, acetates, carbonates and citrates. Preferred examples of pharmaceutically ac- 
ceptable local anaesthetic agents Include benzyl alcohol. Preferred examples of pharmaceutically acceptable 
antiseptics Include paraoxybenzoic acid esters, chlorobutanol, benzyl alcohol, phenethyl alcohol, dehydroa- 
cetic acid and sorbic acid. Preferred examples of pharmaceutically acceptable anti-oxidants include sulfites 
and ascorbic acid. 

55 The following is a description of methods of producing the compounds (I) of this invention and their phar- 

maceutically acceptable salts. 
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Method A 



15 



R-Cy)^-(CH,),- 
01) 




CH r -H-A-CHO 



10 2.4-oxazolidtnedione W„ " CCHa)^ " CH^JL^^JT* ^" i NH 



0 



( I -B 1 ) 



[wherein each symbol has the same meaning as defined above]. 

The compound (I-B1) can be produced by condensation of the compound (II) with 2,4-oxazolidinedione. 
This reaction is conducted in a solvent in the presence of a base. As the solvent, mention is made of alcohols 
such as methanol, ethanol, propanol, isopropano! and 2-methoxyethanol; aromatic hydrocarbons such as ben- 

20 zene, toluene and xylene; ethers such as ethyl ether, isopropyl ether, dioxane and tetrahydrofuran; N,N-dime- 
thylformamide, dimethyl sulfoxide and acetic acid. As the base, use is made of sodium alkoxide (e.g. sodium 
methoxide or sodium ethoxide), potassium carbonate, sodium carbonate, sodium hydride, sodium acetate or 
a secondary amine such as pipehdine, piperazine, pyrrolidine, morpholine, diethylamine or dlisopropylamlne, 
among others. The amount of 2,4-oxazolidinedione to be used ranges from 1 to 10 molar equivalents, prefer- 

25 ably 1 to 5 molar equivalents, relative to the compound (II). The amount of the base to be used ranges from 
0.01 to 5 molar equivalents, preferably 0.05 to 2 molar equivalents, relative to the compound (II). This reaction 
Is conducted at temperatures ranging from 0 to ISO^'C, preferably from 20 to lOO^'C, over a period ranging from 
0.5 to 30 hours. 

The compound (I-B1) to be produced by the above method is, in some instances, obtained as a mixture 
30 of (E) - compound and (Z) - compound, relative to the double bond at the 5-position of the 2,4-oxazolidinedione 
ring. 



Method B 



35 



40 



1. ^ ^^y-k~C]i2-CR-C0QZ 



I 

OH 



45 



R-(Y),-(CH.)-QfLo^ ^X- 
(III) 

R - (Y), - (CH. ) -QLqX^ 

( I -B2) 



A-CH.-CH-^ 

0 



(wherein Z is hydrogen, a lower alkyi group having 1 to 4 carbon atoms or an aralkyi group, and the other sym- 
bols have the meanings given above). 

50 In the above-mentioned general formula (III), the "lower alkyI" group shown as Z, having 1 to 4 carbon 

atoms, may be, e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert- butyl). By the aralkyi group 
shown as Z is meant an alkyI group having an aryl group as a substituent thereon. Examples of the aryl groups 
Include phenyl and naphthyl, which may optionally be substituted with the afore-mentioned alkyI groups having 
1 to 4 carbon atoms, halogen atoms (e.g. fluorine, chlorine, bromine or iodine), the hydroxyl group or the nitro 

55 group. As the alkyi moiety of the aralkyi group, alkyis having 1 to 4 carbon atoms, such as methyl, ethyl or 
propyl may be mentioned. Preferred examples of the aralkyi group include benzyl, phenethyl, 3- phenyl propyl, 
(l-naphthyl)methyl and (2-naphthyl)methyl. Among them, benzyl and phenethyl are most preferred. 

An alkali metal salt of the compound (I-B2) can be produced by allowing a compound (III) to react with an 
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alkali metal cyanate such as potassium cyanate or sodium cyanate. Then, the alkali metal salt Is treated with 
an acid to produce the compound (I-B2). The reaction of the compound (III) with the alkali metal cyanate is 
conducted in an adequate solvent. As the solvent, use is generally made of alcohols such as methanol, ethanol, 
propanol, isopropanol, 2-methoxyethanol and butanol, N,N-dimethylformamide, dimethyl sulfoxide, acetoni- 

5 trile, or a suitable mixture thereof. The amount of the alkali metal cyanate to be used ranges from 1 to 1 0 molar 
equivalents, preferably 1 to 5 molar equivalents. The reaction temperature ranges from 0 to ISO^'C, preferably 
from 10 to 120°C, and the reaction time ranges from 0.5 to 50 hours. The alkali metal salt of the compound 
(I-B2) thus obtained is treated with an acid by conventional means to produce the compound (I-B2). This acid 
treatment is conducted in the presence or the absence of a suitable solvent. Examples of a suitable solvent 

10 include alcohols such as methanol, ethanol, propanol, isopropanol, 2-methoxyethanol and butanol; aromatic 
hydrocarbons such as benzene, toluene and xylene; ethers such as ethyl ether, isopropyl ether, dioxane and 
tetrahydrofuran; halogenated hydrocarbons such as chloroform, dichloromethane and 1,1,2,2-tetrachloro- 
ethane; ethyl acetate, acetonitrile, or mixtures of such solvents. As the acid, use is preferably made of an ex- 
cess amount of an inorganic acid such as hydrochloric acid, sulfuric acid, nitric acid or hydrobromic acid, while 

15 an organic acid such as acetic acid, citric acid, tartaric acid or the like can also be used. 

The resulting 2,4-oxazolidinedione derivative (I-B2) can be isolated and purified by a known isolating and 
purifying means such as concentration, concentration under reduced pressure, solvent extraction, crystalli- 
zation, recrystalllzatlon, phase transfer, chromatography or the like. 

20 Method C 



25 K vw^ 



30 



35 




( I - B 2 a) 



Reduction _ (y)„ _ (CH.)^ - QH '^^^'J^NH 



0 



[wherein Ai is a saturated bivalent straight or branched chain hydrocarbon residue having 1 to 7 carbon atoms, 
and the other symbols have the meanings given above]. 

40 The saturated bivalent straight or branched chain hydrocarbon residue having 1 to 7 carbon atom shown 

as A is the saturated residue having the meaning given above for A. 

By subjecting the compound (I-B1) to reduction, the compound (l-B2a) can be produced. This reduction 
is conducted, in accordance with a conventional method, in the presence of a catalyst under an hydrogen at- 
mosphere of 1 to 150 atmospheric pressures. As the solvent, mention is made of alcohols such as methanol, 

45 ethanol, propanol, isopropanol or 2-methoxyethanol, aromatic hydrocarbons such as benzene, toluene or xy- 
lene, ethers such as ethyl ether, isopropyl ether, dioxane or tetrahydrofuran, halogenated hydrocabons such 
as chloroform, dichloromethane or 1 ,1 ,2,2-tetrachloroethane, ethyl acetate, acetic acid, N,N-dimethylforma- 
mide, or a suitable mixture of such solvents. Examples of preferred catalysts include metals such as nickel 
compounds and transition metals such as palladium, platinum and rhodium. Reaction temperatures range from 

50 0 to 100°C, preferably from 10 to 80°C. Reaction times range from 0.5 to 50 hours. The 2,4-oxazolidinedione 
derivative (l-B2a) thus obtained can be isolated and purified by a known refining means such as concentration, 
concentration under reduced pressure, solvent extraction, crystallization, recrystallization, phase transferor 
chromatography. 

55 
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Method D 



10 



30 



35 



CIT) ^ ^ 

2,A-oxa201idinedione R- (Y)„ - CCH - CH )L }**^ 



0 



(I -B 1) 



15 [wherein B stands for lower (C1-C4) alkoxy, lower (C1-C4) alkylthio or lower (C1-C4) acyloxy; and the other sym- 
bols have the same meaning as given above]. 

As the lower (C1-C4) alkoxy, lower (C1-C4) alkylthio and lower (C1-C4) acyloxy, respectively shown as B, 
mention is made, respectively, of alkoxy groups having 1 to 4 carbon atoms such as, for example, methoxy, 
ethoxy propoxy, isopropoxy and butoxy; alkylthio groups having 1 to 4 carbon atoms such as, e.g., methylthio, 

20 ethylthio, propylthio, |-propylthio and butylthio; and acyl groups having 1 to 4 carbon atoms such as, e.g., acet- 
yloxy or propionyloxy. Depending on the case, two B groups may be combined with each other to form, for 
example, ethylenedioxy, propylenedioxy or dith lot ri methylene. In other words, by the -CH(B)2 moiety in formula 
(IV) is meant a protected aldehyde group. 

The compound (IV) is condensed with 2,4-oxazolidinedione to produce a compound (I-B1). This conden- 

25 sation reaction is conducted in substantially the same manner as in the reaction of the compound (II) with 2,4- 
oxazolidinedione in Method A. 



Method E 



L M J) 

(V) 5 



* R-(CO) -CH^-OT^ 



L M 
•CH-C- 



(I-Dl) 0 

[wherein Q is a leaving group and the other symbols have the same meaning as given above]. 

As the leaving group shown as Q, mentbn is made, e.g., of an halogen (e.g. chlorine, bromine or Iodine), 

45 methanesulfonyloxy, benzenesulfonyloxy and p-toluenesulfonyloxy. 

The compound (V) is condensed with the compound (VI) to produce a compound (l-DI). This reaction is 
conducted, in accordance with a conventional method, in an adequate solvent in the presence of a base. Ex- 
amples of the solvent include aromatic hydrocarbons such as benzene, toluene and xylene; ethers such as 
dioxane, tetrahydrofuran and dimethoxyethane; ketones such as acetone and 2-butanone; N,N-dimethylfor- 

50 mamide, dimethylsulfoxide, chloroform, dichloromethane, 1,2-dichloroethane and 1,1,2,2-tetrachloroethane; 
and suitable mixtures of these solvents. As the base, mention is made of an alkali metal salt, such as sodium 
hydroxide, potassium hydroxide, potassium carbonate and sodium hydrogencarbonate; amines such as pyri- 
dine, triethylamine and N,N-dimethylaniline; metal hydroxides such as sodium hydroxide and potassium hy- 
droxide; sodium ethoxide, sodium methoxide and potassium t-butoxide, among others. The amount of these 

55 bases to be used is preferably in a range of from 1 to 5 mol. relative to the compound (V). This reaction is con- 
ducted usually at temperatures ranging from -50°C to 150°C, preferably from -10°C to 100°C. The reaction 
time ranges from 0.5 to 30 hours. 

The starting compound of Method A can, for example, be prepared by Method F. 
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Method F 



R-(y)„-(CH,)„-CH 

(vri) 




c=o 

I,' 



(R*0)2p(0)CH2(CH=CH)„COOR« 
(VIll) 



R-(y)„-(CH,)_-CH 




= CH-(CH=CH)qCOOR* 



(IX) 



Reduction 



R-(y)„-(CH2}^-CH 




= ai-CCH^CH)q-CHjOH 

(X) 



oxidation 
' — • »• 



R-CY)„-(CH2) 



n-CHT J-C =Cfl-(CH=CH)^ 
^ ^ (11-1) 



Reduction 
-CHO a- 



R-(Y)„-(CHj)„-CH 



CII 2) 



CH2-(CH2CH2)q-CH0 



[wherein and independently stand for a lower (C1-C4) alkyi group; R® stands for hydrogen or a lower (Ci- 
C4) alky! group; q denotes 0, 1 or 2; and the other symbols have the same meaning as defined above]. 

Examples of the lower (C1-C4) alkyI groups shown as R^, R^ and R^ include methyl, ethyl, propyl, isopropyl 
and butyl. 

In this method, first, a formyl or an acyl derivative (VII) is allowed to react with a phosphonoacetic acid 
derivative or an co-phosphonocarboxylic acid derivative (VIll) to produce an unsaturated ester derivative (IX). 
The reaction of (VII) with (VIll) is conducted, in accordance with a conventional method, in an adequate solvent 
in the presence of a base. Examples of the solvent include aromatic hydrocarbons such as benzene, toluene 
and xylene; ethers such as dioxane, tetrahydrofuran and dimethoxyethane; alcohols such as methanol, ethanol 
and propanol; N,N-dimethylformamide, dimethyl sulfoxide, chloroform, dichloromethane, 1,2-dichloroethane 
and 1,1,2,2-tretrachloroethane, as well as a suitable mixture of these solvents. Examples of the base include 
alkali metal salts such as sodium hydroxide, potassium hydroxide, potassium carbonate, sodium carbonate and 
sodium hydrogencarbonate; amines such as pyridine, triethylamine and N,N-dimethyl aniline; metal hydrides 
such as sodium hydride and potassium hydride; sodium ethoxide, sodium methoxide and potassium t-butoxide. 
The amount of these bases to be employed ranges, preferably, from 1 to 5 mol. relative to the compound (VIll). 
The amount of the compound (VIll) to be used ranges from 1 to 5 mol., preferably from 1 to 3 mol., relative to 
the compound (VII). This reaction is conducted generally at temperatures ranging from -50°C to 150°C, pre- 
ferably from about -10°C to 100°C. The reaction time ranges from 0.5 to 30 hours. 

The compound (IX) is then subjected to reduction to produce an alcohol derivative (X). This reduction re- 
action can be conducted by a per se known method, for example, reduction with a metal hydride, reduction 
with a metal hydride complex, or reduction with diborane and a substituted borane. In other words, this reaction 
can be conducted by treating the compound (IX) with a reducing agent. Examples of the reducing agent include 
alkali metal borohydrides (e.g. sodium borohydride or lithium borohydride); metal hydride complexes such as 
lithium aluminum hydride: and diborane, and the use of diisobutyl aluminum hydride serves to further the re- 
action advantageously. This reaction is conducted in an organic solvent inert to the reaction. Examples of the 
solvent include aromatic hydrocarbons such as benzene, toluene and xylene; halogenated hydrocarbons such 
as chloroform, carbon tetrachloride, dichloromethane, 1,2-dichloroethane and 1,1,2,2-tetrachloroethane; 
ethers such as diethyl ether, tetrahydrofuran and dioxane; alcohols such as methanol, ethanol, propanol, iso- 
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propanol and 2-methoxyethanol; amides such as N,N-dimethylformamide; or a suitable mixture of these sol- 
vents, and, from among these solvents, a suitable one Is selectively employed depending on the kind of re- 
ducing agent used. The reaction temperature ranges from -20°C to 150°C, especially preferably from 0°C to 
100°C, and the reaction time ranges from 1 to 24 hours. 

Then, the compound (X) Is subjected to oxidation to produce an unsaturated aldehyde derivative (11-1). 
This oxidation reaction can be conducted by a perse known method, for example, oxidation with manganese 
dioxide, oxidation with chromic acid, oxidatbn with dimethyl sulfoxide, or the like. In other words, the reaction 
Is conducted by processing the compound (X) with an oxidizing agent. As the oxidizing agent, use is made of 
manganese dioxide or chromic anhydride; use of the former is preferred to conduct the reaction more advan- 
tageously. This reaction is conducted in an organic solvent inert to the reaction. As the solvent, use is made 
of, for example, aromatic hydrocarbons such as benzene, toluene or xylene, halogenated hydrocarbons such 
as chloroform, carbon tetrachloride, dichloromethane, 1 ,2-dichloroethane or 1 ,1 ,2,2-tetrachloroethane, ethers 
such as diethyl ether, tetrahydrofuran or dioxane, dimethyl sulfoxide or a suitable mixture solvent thereof, and, 
from among these solvents, a suitable one Is selectively employed depending on the kind of oxidizing agent 
used. The reaction temperatures range from -20°C to 1 50**C, those ranging from 0°C to 1 00°C being preferred, 
and the reaction time ranges from 1 to 24 hours. 

Then, the compound (11-1) is subjected to a reduction reaction to produce the compound (11-2). This reduc- 
tion reaction is conducted In the same manner as Method C. 

The aldehyde derivative (II-1), (11-2) thus obtained can be isolated and purified by means of a conventional 
refining process, for example, concentration, concentration under reduced pressure, solvent extraction, crys- 
tallization, recrystalllzation, phase transfer, chromatography or the like. 

The compound (VII), which is the starting compound in Method F, can be synthesized in accordance with 
any of the methods described in, for example. Chemical & Pharmaceutical Bulletin, Vol.39, p.1440 (1990), JPA 
H4(1992)-225978, JPA S61{1986)-85372, JPA S61(1986)-271287, JPA S63(1988)-139182, JPA H3(1991)- 
170478, W09119496-AI, EP-428312-A, JPA HI(1989)-299289 and JPAS63(1988)-230689. 

The pyridine aldehyde derivatives (VII-1) can, for example, be prepared by Method G. 

Method G 



(Xlll) 




(y)„-(CHi)„-CH 
(XIV) 

8' 

(VII 




[wherein Q' is an halogen atom, and the other symbols have the meanings given above]. 

As the halogen atom shown as Q', chlorine, bromine and iodine may be mentioned. 

In this method, firstly, 2-chloro-5-nltropyrldine is allowed to react with an alcohol derivative to yield the 
compound (XII). The reaction of 2-chloro-4-nitropyridine with the compound (XI) is conducted in a suitable sol- 
vent in the presence of a base In accordance with a conventional method. As the solvent, mention is made of, 
for example, aromatic hydrocarbons such as benzene, toluene or xylene, ethers such as dioxane, tetrahydro- 
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furan or dimethoxyethane, N,N-dimethylformamide, dimethyl sulfoxide, chloroform, dichloromethane, 1,2-di- 
chloroethane, 1,1,2,2-tetrachloroethane, or a suitable mixture solvent thereof. As the base, mention is made 
of alkali metal salts such as sodium hydroxide, potassium hydroxide, potassium carbonate, sodium carbonate 
or sodium hydrogencarbonate; amines such as pyridine, triethylamine or N,N-dimethylaniline; metal hydrides 

5 such as sodium hydride or potassium hydride; sodium ethoxide, sodium methoxide and potassium t-butoxide. 
The amount of these bases to be used is preferably in the range from 1 to 5 mol. relative to the compound 
(XI). This reaction is conducted usually at temperatures ranging from -50°C to ISO'^C, preferably from -10°C 
to 100°C. The reaction time ranges from 0.5 to 30 hours. 

Then, the compound (XII) is subjected to reduction to produce an amine derivative (XIII). While the reduc- 

10 tion reaction can be conducted by a per se known method, catalytic reduction using a metal catalyst serves 
to perform the reduction more advantageously. This catalytic reduction is conducted, in accordance with a con- 
ventional method, in the presence of a catalyst in an hydrogen atmosphere of 1 to 150 atmospheric pressures. 
Examples of the solvent include alcohols such as methanol, ethanol, propanol, isopropanol and 2-methoxye- 
thanol; aromatic hydrocarbons such as benzene, toluene and xylene; ethers such as ethyl ether, isopropyl 

15 ether, dioxane and tetrahydrofuran; halogenated hydrocarbons such as chloroform, dichloromethane and 
1,1,2,2-tetrachloroethane; ethyl acetate, acetic acid, N,N-dimethylformamide, or a suitable mixture solvent 
thereof. Use of, for example, a metal such as a nickel compound or a transition metal catalyst such as palladium, 
platinum or rhodium as the catalyst leads to advantageous performance of the reaction. The reaction temper- 
ature ranges from 0 to 100°C, preferably from 10 to 80°C, and the reaction time ranges from 0.5 to 50 hours. 

20 Then, the compound (XIII) is subjected to the per se known Sandmeyer reaction to yield an halogen der- 

ivative (XIV). In this reaction, firstly, the compound (XIII) is diazotized by adding dropwise thereto an aqueous 
solution of sodium nitrite in a solvent in the presence of hydrochloric acid, hydrobromic acid or hydroiodic acid. 
The diazotized compound being then allowed to react with an aqueous solution of sodium halogenate or po- 
tassium halogenate, so as thereby to produce the compound (XIV). As the solvent, use is made of alcohols 

25 such as methanol, ethanol, propanol, isopropanol and 2-methoxyethanol; ethers such as acetone, 2-butanone, di- 
oxane and tetrahydrofuran; or a suitable mixture solvent thereof. The reaction temperature ranges from -50°C to 
1 00°C, preferably from -20 to 60°C. The reaction time ranges from 0.5 to 50 hours. 

Then, the compound (XIV) is processed with, for example, butyl lithium, sec-butyl lithium, tert.-butyl li- 
thium, methyl lithium, phenyl lithium or phenyl magnesium bromide, which is then allowed to react with N,N- 

30 dimethylformamide (DMF) to produce a compound (VI 1-1). 

A part of the intermediate compound (IX) in Method F can be produced also by, for example, Method H. 

Method H 

35 

(XVI 

(IX- 1) 

45 

[wherein each symbol has the same meaning as given above]. 

This reaction can be conducted in a suitable solvent in the presence of a base. As the solvent, mention is 
made of aromatic hydrocarbons such as benzene, toluene and xylene; ethers such as dioxane, tetrahydrofuran 
and dimethoxyethane; alcohols such as methanol, ethanol and propanol; ethyl acetate, acetonitrile, pyridine, 

50 N,N-dimethylformamide, dimethyl sulfoxide, chloroform, dichloromethane, 1,2-dichloroethane, 1,1,2,2-tetra- 
chloroethane, acetone, 2-butanone, and a suitable mixture solvent of them. As the base, mention is made of 
an inorganic base, including, for example, an alkali metal hydroxide (e.g. sodium hydroxide or potassium hy- 
droxide), an alkaline earth metal hydroxide (e.g. magnesium hydroxide or calcium hydroxide), an alkali metal 
carbonate (e.g. sodium carbonate or potassium carbonate), an alkaline earth metal carbonate (e.g. magnesium 

55 carbonate or calcium carbonate), an alkali metal hydrogencarbonate (e.g. sodium hydrogencarbonate or potas- 
sium hydrogencarbonate) and an alkali metal acetate (e.g. sodium acetate or potassium acetate); and an organic 
base including trialkylamine (e.g. trimethylamine or triethylamine), picoline, N-methylpyrrolidine, N-methylmorpho- 
line, 1,5-diazabicyclo [4,3,0] non-5-ene, 1,4-diazabicyclo [2,2,2] non-5-ene and 1,8-diazabicyclo [5,4,0]-7-un- 
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decene. The amount of these bases to be used ranges preferably from 1 to 5 mol. relative to the compound 
(XV). This reaction is conducted usually at temperatures ranging from -20°C to 150°C, preferably from -10°C 
to 100°C. 

Methods of synthesizing the starting compound (XV) in Method H are described in, for example, Chemical 
& Pharmaceutical Bulletin, 30, p.3563 (1982), Chemical & Pharmaceutical Bulletin, 30, p.3580 (1982), Chem- 
ical & Pharmaceutical Bulletin, 32, p.2267 (1984), Arzneimittel-ForschungyOrug Research 40, p37 (1990), 
Journal of Medicinal Chemistry, 35 p.2617 (1992), JPA S61(1986)-267580, JPA S61(1986)-286376, JPA 
S61(1986)-85372, JPA H2(1990)-31079 and JPA S62(1987)-5981 . 

The compound (III) used in Method B is produced by, for example, Method I. 

Method I 



K-(Y)„-CCIl2)n-(:iI 




A -Clio 
(11-3) 

^-CH=CHCOCOOB 
<XVI) 



CHaCOCOOH 



Esterification 



R-(y)„-(CH2)„-CH 




fl2-CII = CHC0C0OR^ 
(XVTI) 



Reduction 



R-(Y)^-(CH.)„-CH 




A^-CHzCHjCOCOOR^ 




Re duct Ion 



(XVTII) 

fl^- CHzCHzCHCOOR^ 
I 

OH 



[wherein A^ is a bond or a bivalent straight or branched chain hydrocarbon residue having 1 to 5 carbon atonns; 
A^ is a bond or a bivalent saturated straight or branched chain hydrocarbon residue having 1 to 5 carbon atoms, 
and the other symbols have the same meaning as given above]. 

The bivalent straight or branched chain hydrocarbon residue shown as A^ Is a residue having 1 to 5 carbon 
atoms chosen among the bivalent straight or branched chain hydrocarbon residues shown as A, and the biva- 
lent saturated straight or branched chain hydrocarbon residue shown as A^ is a saturated residue chosen 
among the bivalent straight or branched chain hydrocarbon residues shown as A^. 

In this method, firstly, the compound (11-3) is condensed with pyruvic acid to produce a compound (XVI). 
The condensation reaction of the compound (11-3) with pyruvic acid is conducted in a mixture of alcohols and 
water using the same base as in the reaction of the compound (II) with 2,4-oxazolidinedione in Method A. The 
compound (XVI) is then subjected to esterification to produce a compound (XVII). The esterification reaction 
can be conducted by a per se known method, for example, a method which comprises allowing the compound 

(XVII) to react directly with an alcohol (R'^ OH) in the presence of an acid to cause esterification, or a method 
which comprises using a reactive derivative of the compound (XVI), for example, an acid anhydride, an acid 
halide (acid chloride or acid bromide), an imidazolide or a mixed acid anhydride (e.g. an anhydride with methyl 
carbonate, an anhydride with ethyl carbonate, an anhydride with isobutyl carbonate or the like) to adequately 
react with the alcohol (R'^OH). The compound (XVII) Is then subjected to catalytic reduction to yield a compound 

(XVIII) . This catalytic reduction is conducted in substantially the same manner as in Method C. The compound 
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(XVIII) is then subjected to reduction to yield a compound (111-1). This reduction reaction can be conducted by 
a per se known method. For example, reduction by using a metal hydride, reduction by using a metal hydride 
complex compound, reduction by using diborane or a substituted diborane, catalytic hydrogenation or the like 
are mentioned. In other words, this reaction is conducted by processing the compound (XVIII) with a reducing 

5 agent. As the reducing agent, mention may be made of an alkali metal borohydride (e.g. sodium borohydride 
or lithium borohydride), a metal hydride complex compound such as lithium aluminum hydride, a metal hydride 
such as sodium hydride, an organotin compound (e.g., triphenyltin hydride), metals and metal salts, including 
nickel compounds, zinc compounds or the like, transition metal catalysts including palladium, platinum, rho- 
dium or the like, to be used together with hydrogen, and diborane, among others. Above all, use of an alkali 

10 metal borohydride (e.g., sodium borohydride or lithium borohydride) is advantageous. This reaction is conduct- 
ed in an organic solvent which does not have an undesirable influence on the reaction. Examples of a suitable 
solvent include aromatic hydrocarbons such as benzene, toluene and xylene; halogenated hydrocarbons such 
as chloroform, carbon tetrachloride, dichloromethane, 1,2-dichloroethane and 1,1,2,2-tetrachloroethane; 
ethers such as diethyl ether, tetrahydrofuran and dioxane; alcohols such as methanol, ethanol, propanol, 

15 isopropanol and 2-methoxyethanol; amides such as N,N-dimethylformamide; or a suitable mixture of these sol- 
vents. From among these possibilities, a suitable solvent or solvent mixture is selectively employed depending 
on the type of reducing agent used. The reaction temperature ranges preferably from -20°C to 150°C, espe- 
cially from 0**C to 100**C. The reaction time ranges from 1 to 24 hours. 

The starting compound (IV) of Method D and the starting compound (II) of Method A may, for example, be 

20 prepared by Method J. 

Method J 



25 



35 



40 



45 



I 

(VH) 



^ ^^R^-v.^'i^ ? y^ Reduction 



R-(YV(CHO„-CH T ^tH-CCH2)^-CH 
^ ^ (IV-2) ^ 



^ X (11-^4) 



[wherein £ is an integer of from 1 to 6, and the other symbols have the meanings given above]. 

In this method, firstly, the compound (VII) is condensed with the compound (XIX) to yield a compound (IV- 
1). This condensation reaction is conducted in substantially the same manner as in the reaction of the com- 
pound (VII) with the compound (VIII) of Method F. The compound (IV-1 ) is then subjected to a reduction reaction 

50 to yield (IV-2). This reduction reaction is conducted in substantially the same manner as the catalytic reduction 
reaction of the compound (I-B1) in Method C. The compound (IV-2) may be converted to an aldehyde derivative 
(11-4) by subjecting the former to deprotection by processing with an acid in an aqueous solvent. As the aqueous 
solvent, mention may be made of a mixture with water of an alcohol such as methanol, ethanol or propanol; 
an ether such as tetrahydrofuran or dioxane; acetonitrile, acetone, 2-butanone, acetic acid or the like. As the 

55 acid, mention may be made of, for example, p-toluenesulfonic acid, apart from inorganic acids such as hydro- 
chloric acid, sulfuric acid, nitric acid or hydrobromic acid. 

A part of the compounds (II) and (IV) can be prepared by Method K. 
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Method K 




^ R~(CO), 

(XXI) 



[wherein W is 

B 



-CH 



(B has the meaning given above), and the other symbols have the meanings given above]. This reaction is 
carried out in a similar manner to that of IVIethod E. 

A part of the compound produced by Method E can be subjected to reduction to yield a compound (I-B2a2). 



Method L 



0-A-CH,-CH-/ 



1 M n kjuz yn^\ Reduction 
R-C0CH2-(K^^ [ M ^ 



( I -B 2 a 1) .0 

R-CH-CH2-(r^^ 1 NH 

( I -B 2 a 2) ^ 

(wherein each symbol has the meaning given above.) This reaction is carried out in a similar manner to the 
reduction reaction of Method I in which compound (XVIII) is converted to compound (III-1). 
The compounds (11-2) and (11-4) may also be prepared by Method M. 



Method M 



R-cv),-(ch3),-chT>a'-coor-^ 

^ ^ (XXII) 



R'p2 

Reduction | i» • 




R-(y),-(CH,)n-CH jj-A^ -CHzOH 

^ (XXIII) 



oxidation 

(II-2) . (11-4) 
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(wherein each symbol has the meaning given above.) 

The compound (XXII), which is produced by catalytic hydrogenation of the compound (XI), can be con- 
verted to compound (XXIII). The reaction is carried out in a similar manner to that described in connection with 
the reaction of Method F in which the compound (IX) is converted to compound (X). Compound (XXIII) can be 

5 subjected to oxidation to yield compounds (11-2) and (11-4). 

The oxidation reaction is carried out by a known conventional reaction such as, e.g., Jones's oxidation us- 
ing sulfuric acid-pyridine, Collins's oxidation using a chromium oxide-pyridine complex, oxidation using pyri- 
dinium chlorochromate (PCC), or pyridinium dichromate (PDC), oxidation using activated dimethyl sulfoxide 
(DMSO) or oxidation using an oxoammonium salt. It is preferable to use activated DMSO when the the starting 

10 compound which is subjected to oxidation is optically active. Oxidation using activated DMSO is carried out in 
the presence of DMSO and an electrophilic reagent in a solvent. As the solvent, mention may be made of ethers 
(e.g. ethyl ether, isopropyl ether, tetrahydrofuran ordioxane), aromatic hydrocarbons (e.g. benzene, toluene 
or xylene), N,N-dimethylformamide (DMF), halogenated hydrocarbons (e.g. chloroform or dichloromethane), 
pyridine and dimethyl sulfoxide. From these solvents, a proper solvent can be selected in view of the kind of 

15 electrophilic reagent used. 

As the oxidation using DMSO, there are, for example, a dicyclohexylcarbodiimide-method, an acetic an- 
hydride-method, a phosphorus pentoxide-method, a chlorine-method, a sulfur trioxide-pyridine-method, a ke- 
teneimine-enamine-method or a mercury-acetate (ll)-method. Among them, the sulfur trioxide-pyridine-meth- 
od is most advantageously used. The sulfur trioxide-pyrkJine-method is carried out by using a sulfur trioxide- 

20 pyridine complex as an activator for DMSO in the presence of triethylamine. This method can be carried out 
using an excess amount of DMSO as a solvent. Triethylamine and sulfur trioxide-pyridine complex are each 
used in the range of 1 to 1 0 mol equivalents, preferably 2 to 5 mol equivalents, relatively to one mole equivalent 
of the compound (XXIII). The reaction temperature is -70^0 to 80°C, preferably -20**C to 40°C. The reaction 
time ranges usually from 0.5 to 10 hours. 

25 The aldehyde derivatives (11-2), (11-4) thus obtained may be isolated and purified by means of conventional 

refining processes, for example, concentration, concentration under reduced pressure, solvent extraction, 
crystallization, recrystallization, phase transfer, chromatography or the like. 

The compounds (11-2) and (11-4) may be converted to the compound (IV-2) by acetalization or dithioace- 
talization. 

30 Among the compounds (XXII), a benzoxazole derivative (XXI 1-1) can be prepared by Method N. 



35 



40 



Method N 




ft 



A^-COOR^ R-(CHz),-COOH 

(XXV) 



(XXIV) 

R-CCHa)^- 



// 




45 



(wherein each symbol has the meaning given above) 

The reaction is conducted in an organic solvent inert to the reaction. Examples of such solvent include 
50 aromatic hydrocarbons such as xylene, toluene or benzene, ethers such as tetrahydrofuran or dioxane and 
halogenated hydrocarbons such as dichlorobenzene, chlorobenzene or methylene chloride. While a sole sol- 
vent may be used, a mixture of two or more solvents may also be used. 

The reaction is usually carried out by heating a mixture of compounds (XXIV) and (XXV) in a suitable sol- 
vent. The temperature is usually in the range of from 30°C to 200°G, preferably in the range of from 50°C to 
55 180°C. 

The reaction may be conducted in the presence of a dehydrating agent. As the dehydrating agent, a phos- 
phorus compound such as phosphorus pentoxide or phosphorus oxychloride may be mentioned. The dehy- 
drating agent is used in an amount of from 1 to 10 mole equivalents, preferably 1 to4 mole equivalents relative 
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to the compound (XXIV). When phosphorus oxychloride is used, it can be used in a large excess as a solvent. 
When phosphorus pentoxide is used, the addition of hexamethyldisiloxane {[CH3)3Si]20} is advantageous to 
facilitate the reaction. In this case, it is preferable to use hexamethyldisiloxane in an amount of 2 to 4 mole 
equivalents relative to the phosphorus pentoxide. The reaction time is usually 1 to 30 hours, preferably 1 to 
5 10 hours. 

The compounds (I) of the invention prepared by the methods described above can, if desired, be converted 
to pharmaceutically acceptable salts thereof by conventional methods known per se. 

The compou nds (I) of this invention and their pharmaceutically active salts possess excellent hypoglycem- 
ic and hypolipidemic activities. 

10 

Experimental Example 

Hypoglycemic and hypolipidemic actions in mice 

15 A test compound mixed in a powdery feed (CE-2, Japan Clea) at a rate of 0.005% was fed to KKA^ mice 

(9-14 weeks old) freely for 4 days. During that period, the animals had free access to water. Blood was collected 
from the orbital venous plexus. Using the plasma, glucose and triglyceride were enzymatically quantitatively 
determined using an latrochem-GLU(A) and an latro-MA701 TG kit (latron Inc.). The respective values are 
percentage reductions (%) found in drug-dosed groups from the control group not receiving the test compound, 

20 as shown in [Table 1], just below. 



Table 1 

25 



Compound 
( Example No . ) 


Hypoglycemic 

Action 
% reduction 


Hypolipidemic 
Action 
% reduction 


18 


49 


41 


19 


50 


36 


23 


39 


33 


24 


56 


53 


26 


42 


32 


27 


53 


15 


29 


61 


83 


30 


57 


70 


32 


63 


60 


33 


45 


59 


34 


43 


51 


35 


42 


32 


36 


56 


48 


43 


58 


75 


52 


54 


82 
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Table 1 (continued) 



o 


Compound 


Hypoglycemic 


Hypolipidemic 




(Example No. ) 


Action 


Action 




% reduction 


% reduction 


10 


56 


32 


24 


60 


54 


77 



As stated above, 2,4-oxazolidinedione derivatives (I) of the present invention exhibit excellent hypoglycemic 
15 and hypolipidemic actions, and are pharmaceutically useful as therapeutic agents for diabetes, hyperlipemia 
and hypertension, for example. 

Example 1 

20 A mixture of (E)-4-[2-[5-methyl-2-(3-methylphenyl)-4-oxazolyl]ethoxy]cinnamaldehyde (1 .20g), 2,4-oxazolidi- 
nedione (0.525 g), piperidine (0.09 g) and ethanol (20 ml) was heated for 5 hours under reflux. The reaction 
mixture was poured into water, which was acidified with 2N HOI, followed by extraction with ethyl acetate. The 
ethyl acetate layer was washed with water, dried (MgS04) and, then, concentrated. The concentrate was puri- 
fied by means of a silica gel column chromatography. From the fractions eluted with chloroform- methanol 

25 (50:1) was obtained 5-[4-[2-[5-methyl-2-(3-methylphenyl)-4-oxazolyl]ethoxy]cinnamylidene]-2,4-oxazolidine- 
dione (0.51g, 34%). Recrystallization from dichloromethane-methanol gave pale yellow prisms, m.p.213- 
214°G. 

Examples 2 to 7 

30 

In substantially the same manner as in Example 1, the compounds shown in Table 2 (below) were obtained. 
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[Table 2] 



5 






0 

0 






10 


Exaiiple 
No. 


R 


I XC±Ci 

(%) 


m.p. 


Recrystalllzatlon. 
solvent 


IS 


2 


C,H,^CH,CH,- 


30 


211-213 
(decgifosition} 


chlorof orra-- 
raethanol 


3 




26 


227-228 


chlorofona- 
methanol 


20 


4 




29 


222-224 


dichloromc thane- 
niethanoX 


25 


5 


^ ^CB2CH2"' 


31 


206-207 


dlchiororoe thane- 
methanol 


30 


6 


(gjr^O^CH(CH,)s 


23 


Note 1) 

197-198 


chloroform- 
methanol- 

hexane 




7 




23 


203-204 


ethyl acetate - 
hexane 



35 



Kote 1) 1/2 hydrate 
Example 8 

40 

In substantially the same manner as in Example 1 , 5-[3-[2-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]-5-pyr- 
idyl]-2-propenylidene]-2,4-oxazolidinedione was obtained. Recrystallizationfrom ethanol - chloroform - isopro- 
pyl ether gave pale yellow crystals, m.p.204-205°C. 

45 Example 9 

A mixture of 2-[3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propyl]-1,3-dioxane (2.0 g), 2,4-oxa- 
zolidinedlone (0.99 g), piperidine (0.21 g) and acetic acid (50 ml) was heated for 24 hours under reflux. The 
reaction mixture was concentrated under reduced pressure, to which was added ethyl acetate. The ethyl acet- 
50 ate layer was washed with an aqueous solution of sodium hydrogencarbonate, 2N HCI and water, successively, 
which was then dried (MgS04), followed by concentration. The concentrate was purified by means of a silica 
gel column chromatography. From the fractions eluted with chloroform - ethyl acetate (5:1), 5-[4-[4-[2-(5-me- 
thyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]butylidene]-2,4-oxazolidinedione (0.55 g, 26%) was obtained. Recrys- 
tallization from ethyl ether - methanol gave colorless needles, m.p.152-153**C. 

55 

Example 1 0 to Example 1 3 

In substantially the same manner as in Example 1, compounds shown in [Table 3] were obtained. 
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[Table 3] 



R-0--<^^CH=CH-CH=f^ 



10 


Example 
No. 


R 


Yield 


m<. p ♦ 
(T) 


Recrysl^Iization 
solvent 
















10 




33 


198-200 


d 1 chlorome thane 
methanol 


15 


11 




3 1 


195-197 


d Ich 1 or one t han e 
loechanol 


20 


12 




4 2 


201-203 


inethanol- 
ethyl acetate 


25 


13 




26 


244-245 


chlorof orm- 
methanol 



Example 14 

30 In substantially the same manner as in Example 1 , (E)-3-[2-(5-methyl-2-phenyl-4-oxazolylmethyl)benzo- 

furan-5-yl]acrolein was allowed to react with 2,4-oxazolidmedione to give 5-[3-[2-(5-methyl-2-phenyl-4-oxazo- 
lylmethyl)l)enzofuran-5-yl]-2-propenylidene]-2,4-oxazolidinedione. The yield was 44%. Recrystallization from 
dichloromethane-methanol gave pale yellow needles, m.p.237-239°C. 

35 Example 15 

In substantially the same manner as in Example 1, {E,E)-5-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)et- 
hoxy]phenyl]-2,4-pentadien-1-al was allowed to react with 2,4-oxazolidinedione to give 5-[5-[4-[2-(5-methyl- 
2-phenyl-4-oxazolyl)ethoxy]phenyl]-2,4-pentadienylidene]-2,4-oxazolidinedione. The yield was 31%. Recrys- 
40 tallization from dichloromethane-methanol gave yellow needles, m.p.209-21 l^'C. 

Example 16 



45 



50 



A mixture of 5-[4-[2-[5-methyl-2-(3-methylphenyl)-4-oxazolyl]ethoxy]cinnamylidene]-2,4-oxazolidine- 
dlone (0.29 g), palladium-carbon (10%, 0.1 g) and dioxane (50 ml) was subjected to catalytic hydrogenation 
at room temperature under atmospheric pressure. The catalyst was filtered off, and the filtrate was concen- 
trated under reduced pressure. The concentrate was purified by means of a silica gel column chromatography. 
From the fractions eluted with chloroform-methanol (1 00:3) was obtained 5-[3-[4-[2-[5-methyl-2-(3-methylphe- 
nyl)-4-oxazolyl]ethoxy]phenyl]propyl]-2,4-oxazolidinedione (0.28 g, 96%). This product was recrystallized from 
dichloromethane-methanol to give colorless prisms, m.p. 149-1 SOX. 





Elemental Analysis for C25H26N2O5: 




Calcd. : 


C, 69.11; 


H, 6.03; 


N, 6.45 


55 


Found : 


C, 69.18; 


H, 6.01; 


N, 6.46 
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Example 1 7 to Example 22 

In substantially the same manner as In Example 16, compounds set forth In [Table 4] were obtained. 

[Table 4] 



K - 0 --O- CH,CH 2CH2 -r^^ 

V" 

0 



ExanpK 

No. 


R 99 


Yield 
(%) 


m.p. 


Recrystallizatlnn 
solvent 


17 


1 


87 


143-144 


d 1 ch lo rone thane- 
mechanol 


18 




77 


162-163 


ethyl ar.etate - 
hexane 


19 




57 


169-170 


dichlo romechnne- 

methanol 


20 




59 


153-154 


d 1 chlo rone thane- 
methanol 


21 


(gjVcRCCH,)s 


34 


154-155 


ethyl acetate - 
hexane - isopropvl 
ethfir 


\_.CH2CHs- 
22 j (giV-CH, 


89 


127-128 


ethyl acetate - 
hexane 



Example 23 

In substantially the same manner as In Example 16, 5-[3-[2-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]-5- 
pyridyl]-2-propenylldene]-2,4-oxazolidinedione was subjected to catalytic hydrogenatlon to give 5-[3-[2-[2-(5- 
methyl-2-phenyl-4-oxazolyl)ethoxy]-5-pyridyl]propyl]-2,4-oxazolidinedione. The product was recrystalllzed 
from chloroform-methanol-lsopropyl ether to give colorless crystals, m. p. 169-1 71 ""C. 

Elemental Analysis for C23H23N305- I/2H2O: 

Calcd.: 64.18; H, 5.62; N, 9.76 

Found : C, 64.31; 5.70; N, 9.48 

Example 24 

A mixture of ethyl 2-hydroxy-4-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]butyrate (0.45 g), 
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powdery potassium cyanate (0.24 g) and butanol (20 ml) was heated for 4 days under reflux. The solvent was 
distilled off under reduced pressure, and the residue was acidified with 2N HCI, followed by extraction with 
ethyl acetate. The ethyl acetate layer was washed with water, dried (MgS04), and concentrated. The concen- 
trate was purified by means of a silica gel column chromatography. From the fractions eluted with chloroform- 
5 methanol (100:3) was obtained 5-[2-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]ethyl]-2,4-oxazolidi- 
nedione (0.28 g, 63%). The product was recrystallized from dichloromethane-ethanol to give colorless prisms, 
m.p.193-194*'C. 



Elemental Analysis for C23H22N2O5: 


Calcd. : 
Found : 


C, 67.97; 
C, 67.92; 


H, 5.46; 
H, 5.61; 


N,6.89 
N, 6.64 



15 



Example 25 



20 



25 



30 



35 



A mixture of 5-[4-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]butylidene]-2,4-oxazolidinedione 
(0.38 g), palladium-carbon (10%, 0.2 g) and tetrahydrofuran (40 ml) was subjected to catalytic hydrogenation 
at room temperature and 3 atom. The catalyst was f i Itered off, and the filtrate was concentrated under reduced 
pressure. The concentrate was purified by means of a silica gel column chromatography. From the fractions 
eluted with chloroform-methanol (100:3) was obtained 5-[4-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phe- 
nyl]butyl]-2,4-oxazolidinedione (0.25 g, 65%). This product was recrystallized from dichloromethane-methanol 
to give colorless prisms, m.p.136-137°C. 

Example 26 to Example 29 

In substantially the same manner as in Example 16, compounds shown in Table 5 were obtained. 

[Table 5] 

E-0- 



0 





Example 
No. 


R 


Tleld 
C%) 


m.p. 

C"c) 


Recrystal- 
lization solvent 


40 


26 




6 5 


168-169 


d1 chiororoethane- 
methanol 


45 


27 




79 


163-164 


dlchloromechane- 
methanol 


50 


28 




73 


138-139 


d ich lor ome thane- 
Isopropyl ether 


55 


29 




52 


157-158 


ethyl acetate - 
hexane 
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Example 30 

In substantially the same manner as in Example 16, was obtained 5-[3-[2-(5-methyl-2-phenyl-4-oxazolyl- 
methyl)benzofuran-5-yl]propyl]-2,4-oxazolidinedione. The yield was 80%. Recrystallization of this product 
5 from dichloromethanemethanol gave colorless needles, m.p.184-185°C 

Example 31 

In substantially the same manner as in Example 16, 5-[5-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phe- 
10 nyl]-2,4-pentadienylidene]-2,4-oxazol id inedione was subjected to catalytic hydrogenation to give 5-[5-[4-[2-(5- 
methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]pentyl]-2,4-oxazolidinedione. The yield was 77%. Recrystallization 
from dichloromethane-methanol gave colorless needles, m.p.157-158°C 

Example 32 

15 

In substantially the same manner as in Example 24, 5-[2-[4-(5-methyl-2-phenyl-4-oxazolylmethoxy)phe- 
nyl]ethyl]-2,4-oxazolidinedione was obtained. The yield was 35%. Recrystallization from ethyl acetate - hexane 
gave colorless prisms, m.p.158- Isg^'C. 

20 Example 33 

To a solution of 5-[5-(4-hydroxyphenyl)pentyl]-2,4-oxazol id inedione (0.9 g) in N,N-dimethylformamide 
(DMF) (40 ml) was added sodium hydride (60% in oil, 0.28 g). The mixture was stirred for 15 minutes at room 
temperature, to which was then added 4-chloromethyl-5-methyl-2-phenyloxazole (0.85 g), and the mixture was 

25 stirred for 2 hours at 70°C. The reaction mixture was poured into water, acidified with 2N HCI, and subjected 
to extraction with ethyl acetate. The ethyl acetate layer was washed with water, dried (MgS04), and then the 
solvent was distilled off. The oily residue was subjected to a silica gel column chromatography. From the frac- 
tions eluted with ethyl acetate - chloroform (1 :5, v/v) was obtained 5-[5-[4-(5-methyl-2-phenyl-4-oxazolylme- 
thoxy)phenyl]pentyl]-2,4-oxazolidinedione (0.86 g, 58%). Recrystallization from dichloromethane - isopropyl 

30 ether gave colorless prisms, m.p.120-121°C. 

Example 34 

In substantially the same manner as in Example 33, was obtained 5-[4-[4-(5-methyl-2-phenyl-4-oxazolyl- 
35 methoxy)phenyl]butyl]-2,4-oxazolidinedione. The yield was 32%. Recrystallization from dichloromethane-iso- 
propyl ether gave colorless prisms, m.p.186-187°C. 

Example 35 

40 Amixture of 4-[4-[2-(1 ,3-dioxolan-2-yl)ethyl]phenoxyacetyl]-5-methyl-2-phenyloxazole (1 .8 g), 2,4-oxazo- 

lidinedione (0.925 g), piperidine (0.12 g) and acetic acid (30 ml) was heated for 15 hours under reflux. The 
reaction mixture was concentrated under reduced pressure. To the concentrate was added a saturated aqu- 
eous solution of sodium hydrogencarbonate, followed by extraction with chloroform. The chloroform layer was 
washed with water, dried (MgS04), followed by distilling off the solvent. The oily residue was subjected to a 

45 silica gel column chromatography. From the fractions eluted with methanol-chloroform (1 :30, v/v) was obtained 
5-[3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)-2-oxoethoxy]phenyl]propylidene]-2,4-oxazolidinedione. This com- 
pound was dissolved in tetrahydrofuran (THF) (30 ml), to which was added palladium-carbon (5%, 0.3 g). The 
mixture was subjected to catalytic hydrogenation. The catalyst was filtered off, and the filtrate was concen- 
trated under reduced pressure. The oily residue was subjected to a silica gel column chromatography. From 

50 the fractions eluted with ethyl acetate - hexane (1:1, v/v), 5-[3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)-2-oxoe- 
thoxy]phenyl]propyl]-2,4-oxazol id inedione (0.32 g, 16%) was obtained as an oily product. 
NMR (6 ppm in CDCI3): 1.7-2.1(4H,m), 2.63(2H,t,J=7Hz), 2.74(3H,s), 4.84(1 H,dd,J=7&4.5Hz), 5.37(2H,s), 
6.92(2H,d,J=9Hz), 7.09(2H,d,J=9Hz), 7.45-7.55(3H,m), 7.95-8.1 (3H,m). 

55 Example 36 

To a solution of 5-[3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)-2-oxoethoxy]phenyl]propyl]-2,4-oxazolidine- 
dione (0.2 g) in tetrahydrofuran (THF) (5 ml) - ethanol (5 ml) was added sodium borohydride (0.03 g). The mix- 
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ture was stirred for one hour at room temperature. To the reaction mixture were added 2N HCI and water, fol- 
lowed by extraction with ethyl acetate. The ethyl acetate layer was washed with water and dried (MgS04), then 
the solvent was distilled off. The oily residue was subjected to a silica gel column chromatography. From the 
reactions eluted with chloroform- methanol (50:1, v/v) was obtained 5-[3-[4-[2-hydroxy-2-(5-methyl-2-phenyl- 
4-oxazolyl)ethoxy]phenyl]propyl]-2,4-oxazolidinedione (0.16 g, 80%). Recrystallization from dichloromethane 
- isopropyl ether gave colorless needles, m.p.146-147°C. 

Example 37 - Example 50 

In substantially the same manner in Example 33, compounds shown in Table 6 were obtained. 
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[Table 6] 



-<3>-(CII,).-, — r 

V 
0 



10 


Exaiipl» 

No. 


R 


k 


(.%) 


(X) 


RccrystaJ llzntlon 
solvent 


15 


37 




3 


72 


167-168 


dichlorome thane- 
ia€ thanol 


20 


38 


fj-n-cn^- 

v^8*is rv 

lie 


3 


66 


148-I4<) 


d 1 ch lo rome c h a ne 
isopropyl ether 
















39 


JJ-jrClla- 
Cells S Me 


3 


71 


104-105 


dichio rome thane 
isopropyl ether 


25 


40 




3 


23 


177-178 


d 1 c h lo rome t ha n e - 


30 


41 




3 


77 


] 96-197 


d ichlorome thane- 
methanol 




42 




3 


75 


137-138 


dichlorome thane- 

lUc. L |1 nil &/ 1. 


35 


43 




3 


81 


12M22 


dlchloroniethane- 
me thanol 


40 


44 


C9H6Cii=cino • 


3 


80 


155-156 


d ichlorome thane- 
methanol 


45 


45 


2-naph. ^^0 He 


3 


84 


151-152 


dichlorome thane- 
met hanol 




46 


l-naph. -^O^e 


3 


72 


oily 1) 
product 





50 
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[Table 6] (continued) 



H(0>-(ait).-| — H 
0 



10 


Enanple 
No. 


R 


k 


Yield 

{%) 


m.p > 


Rccrystallizacion 

solvent 




M 


2-naph.'^0 Me 


5 


79 


159-160 


d 1 c h lo Tonie t hatic - 
mechanol 


IS 






3 


74 


145-147 


d i c h io r ome thane 
.Isopropyl ccher 


20 


49 


/|-Cl-Celij 0^«e 


3 


70 


148-149 


d i c h lo rome t hane- 
me t:hano I 


25 


50 




3 


6>t 


184-185 


dichloroma thane 
Isopropyl ether 



Note 1) KMRC5 ppm In CDCla): 1, 7-2. K'Ul, m). 2.50C3lf.s). 2. 62C2II. t. J=7l[z). 
4. 7f](lIl,dd.J<5a4.5!!7J. 5. 07(211. s), 6. 99(211 d. >8. Silz). 7.10 
(2II,d. J-8.5HZ). 7. 15-7. 7(311, ni). 7. 85-8. 0C2II, ni). 8. 15(lH,dd. J= 
7illlz). D.2l(l[Ld. J-S.Bllz), 

Mc: diethyl, 2-naph. : 2 - "^P^^hyl, 1 — naph. : i— naphthyl 



35 Example 51 

A mixture of 4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]cinnamaldehyde (4.00 g), 2,4-oxazolidinedione 
(2.86g), piperidine (0.60 g) and ethanol (50 ml) was heated for 2 hours under reflux. The reaction mixture was 
concentrated and the residue was subjected to silica gel column chromatography. Fractions eluted with ethyl 

40 acetate-chloroform (1 :4) gave crystals. The crystals were dissolved in tetrahydrof uran (1 00 ml). To the solution 
was added palldium-carbon (5%, 1.40 g). The mixture was subjected to catalytic hydrogenation at room tem- 
perature under atmospheric pressure. The catalyst was filtered off, and the filtrate was concentrated under 
reduced pressure. The residue was subjected to silica gel column chromatography. From the fractions eluted 
with chloroform-methanol (1 00:2), 5-[3-[4-[2-[N-methyl-N-(2-pyridyl)amino]ethoxy]phenyl]propyl]-2,4-oxazoli- 

45 dinedione (1 .1 0 g, 21 %) was obtained. Recrystallization from dichloromethane-isopropylether gave colorless 
prisms. Melting point: 126-1 27°C. 

Example 52 

50 In substantially the same manner as in Example 51 , 5-[3-[2-(5-methyl-2-phenyl-4-oxazolylmethoxy)-5-pyr- 

idyl]propyl]-2,4-oxazolidinedione was obtained as an oily substance. Yield: 22%. 

NMR (5 ppm in CDCI3): 1.7-2.15(4H,m), 2.48(3H,s), 2.61(2H,t,J=7Hz), 4.84(1 H,dd,J=6.5&4.5Hz), 
5.27(2H,s), 6.76(1 H,d,J=8.5Hz), 7.3-7.5(4H,m), 7.95-8. 1(3H,m), 8.84(1H,br s). 

55 Example 53 

In substantially the same manner as in Example 35, 5-[4-[4-[5-methyl-2-(2-naphthyl)-4-oxazolylme- 
thoxy]phenyl]butyl]-2,4-oxazolidinedione was obtained. Yield: 22%. Recrystallization from dichloromethane- 
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methanol gave colorless prisms. 
Melting point: 163-164*>C. 

Example 54 

5 

In substantially the same manner as in Example 35, 5-[3-[2-(2-naphthylmethyl)benzoxazol-5-yl]propyl]- 
2,4-oxazolidinedione was obtained. Yield: 13%. Recrystallization from dichloromethane-methanol gave color- 
less prisms. Melting point: 151-152°C. 

10 Example 55 

In substantially the same manner as in Example 1 , 5-[3-[3-(5-methyl-2-phenyl-4-oxazolylmethoxy)phenyl]- 
2-propenylidene]-2,4-oxazolidinedione was obtained. Recrystallization from chloroform-methanol gave color- 
less needles. Melting point: 229-230''C. 

15 

Example 56 

In substantially the same manner as In Example 16, 5-[3-[3-(5-methyl-2-phenyl-4-oxazolylmethoxy)phe- 
nyl]propyl]-2,4-oxazolldinedione was obtained. Recrystallization from ethyl acetate- hexane gave colorless 
20 needles. Melting point: 134-135°C. 

Example 57 

In substantially the same manner as in Example 51, 5-[3-(4-isopropoxyphenyl)propyl]-2,4-oxazolidine- 
25 dione was obtained as an oily substance. 

NMR (a ppm in CDCI3): 1.32(6H,d,J=6Hz), 1.65-2.15(4H,m), 2.62(2H,t,J=7Hz), 4.4-4.6(1 H,m), 
4.84(1 H,dd,J=7&4.5Hz), 6.81(2H,d,J=8.5Hz), 7.06(2H,d,J=8.5Hz), 8.00(1H,broad s). 

Example 58 

30 

In substantially the same manner as in Example 51, 5-[5-(4-isopropoxyphenyl)pentyl]-2,4-oxazolidine- 
dione was obtained as an oily substance. 

NMR (6 ppm in CDCI3): 1.32(6H,d,J=6Hz), 1.3-2.1(8H,m), 2.54(2H,t,J=7.5Hz), 4.4-4.6(1 H,m), 
4.84(1 H,dd,J=7.5&4.5Hz), 6.80(2H,d,J=8.5Hz), 7.05(2H,d,J=8.5Hz), 7.98(1 H,broad s). 

35 

Example 59 

In substantially the same manner as in Example 35, 5-[4-(4-isopropoxyphenyl)butyl]-2,4-oxazolidinedione 
was obtained by reacting 2-[3-(4-isopropoxyphenyl)propyl]-1,3-dioxolane with 2,4-oxazolidinedione, followed 
40 by allowing the reaction product to catalytic hydrogenation. Recrystallization from dichloromethane-isopropy- 
lether gave colorless prisms. Melting point: 81-82°C. 

Example 60 

45 In substantially the same manner as in Example 51, 5-[3-[4-(5-methyl-2-phenyl-4-oxazolylmethoxy)phe- 

nyl]butyl]-2,4-oxazolidinedione was obtained as pale yellow amorphous powder. 

NMR(a ppm in CDCI3): 1.25(3H,d,J=6.8Hz), 1 .30-2.00(4H,m), 2.43(3H,s), 2.55-2.80(1 H,m), 4.67-4.83(1 H,m), 
4.97(2H,s), 6.95(2H.d.J=8.8Hz), 7.09(2H.d,J=8.8Hz). 7.35-7.53(3H,m). 7.92-8. 10(2H.m). 

50 Example 61 

In substantially the same manner as in Example 33, 5-[3-[4-[2-(2-benzo[b]thienyl)-5-methyl-4-oxazolylme- 
thoxy]phenyl]propyl]-2,4-oxazolidinedione was obtained. The yield was 76%. Recrystallization from dichloro- 
methane-isopropyl ether gave colorless prisms, m.p. 154-155**C. 

55 

Example 62 

In substantially the same manner as in Example 33, 5-[3-[4-[2-(2-benzo[b]furanyl)-5-methyl-4-oxazolyl- 
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methoxy]phenyl]propyl]-2,4-oxazolidinedione was obtained. The yield was 70%. Recrystallization from di- 
chloromethane-isopropyl ether gave colorless needles, m.p. 165-166°C. 

Formulation Example 1 (Preparation of tablets) 



5 





(1) 5-[3-[2-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]-5-pyridyl]propyl]-2,4-oxazolidinedione 


lOg 




(2) lactose 


50 g 


10 


(3) corn starch 


15g 




(4) carboxymethylcellulose calcium 


44 g 




(5) magnesium stearate 


ig 


15 




1000 tablets 120 g 




The whole amounts of above (1 ), (2) and (3), and 30 g of (4) were kneaded with water, which was subjected 


to vacuum drying, followed by granulation. Thus-granulated powder was mixed with 14 g of (4) and 1 g of (5), 


followed by tableting using a tableting machine to prepare 1000 tablets containing 10 mg of (1) per tablet. 


20 


Formulation Example 2 (Preparation of tablets) 






(1) 5-[2-[4-[ 2-(5-methyl-2-phenyl-4-oxazolyl]- 




25 


ethoxy ]phenyl ] ethyl ] -2 , 4-oxazolidinedione 


30' g 




(2) lactose 


50 g 




(3) corn starch 


15 g 


30 


( 4 ) carboxymethylcellulose calcium 


44 g 




(5) magnesium stearate 


1 g 




1000 tablets 


140 g 



35 The whole amounts of above (1), (2) and (3), and 30 g of (4) were kneaded with water, which was subjected 
to vacuum drying, followed by granulation. Thus-granulated powder was mixed with 14 g of (4) and 1 g of (5), 
which was tableted by using a tableting machine to prepare 1000 tablets containing 30 mg of (1) per tablet. 

Reference Example 1 

40 

To a solution of triethyl phosphonoacetate (1.79 g) in N,N-dimethylformamide (40 ml) was added, little by 
little at O^'C, sodium hydride (60% in oil, 0.32 g). The mixture was stirred for 15 minutes at the same temper- 
ature. To the reaction mixture was added 4-[2-[5-methyl-2-(3-methylphenyl)-4-oxazolyl]ethoxy]benzaldehyde 
(2.44 g), and the mixture was stirred for one hour at room temperature. The reaction mixture was poured into 
45 ice-water, which was acidified with 2N HCI, and resulting crystalline precipitate was collected by filtration. Re- 
crystallization from ethyl acetate - hexane gave ethyl (E)-4-[2-[5-methyl-2-(3-methylphenyl)-4-oxazolyl]et- 
hoxyjcinnamate (2.52 g, 85%) as colorless needles, m.p.QO-QI'^C. 

Reference Example 2 to Reference Example 6 

50 

In substantially the same manner as in Reference Example 1, compounds shown in [Table 7] were ob- 
tained. 
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[Table 7] 



10 


Refertnce 
Exanple 
No, 


R 




Yield 
(%) 


CC) 


Rccrystailization 
solvent 


15 


2 




CHj 


83 


84- 85 


ethyl ether - 
hexane 




3 


_ N.-'CHiCBi- 




90 


77- 78 


ethyl ether - 
hexane 


20 


4 






88 


81- 82 


ethyl ether - 
hexane 


25 




(gj^0^CH(CH3)2 


C2H, 


95 


69- 70 


hexane 


30 


6 


N_,CH,C1I,- 




96 


121-122 


ethyl £icetate - 
hexane 



Reference Example 7 

35 Atoluene solution of dlisobutylaluminum hydride (1 .5M, 9.3 ml) was added dropwise at O^'C to a suspension 

of ethyl (E)-4-[2-[5-methyl-2-{3-methylphenyl)-4-oxazolyl]ethoxy]cinnamate (2.48 g) in dichloromethane (50 
ml). The mixture was stirred for 2 hours at room temperature, to which were then added, under ice-cooling, 
methanol (3 ml) and, then, water (30 ml). The mixture was subjected to filtration through a celite layer. The 
organic layer was washed with water, dried (MgS04) and, then, concentrated. The concentrate was purified 

40 by means of a column chromatography. From the fractions eluted with ethyl acetate - hexane (1 :1 ) was obtained 
(E)-3-[4-[2-[5-methyl-2-(3-methylphenyl)-4-oxazolyl]ethoxy]phenyl]-2-propen-1-ol (1.44 g, 65%). Recrystalli- 
zation from dichloromethane - isopropyl ether gave colorless prisms, m.p.116-117°C. 

Reference Example 8 to Reference Example 13 

45 

In substantially the same manner as in Reference Example 7, compounds shown in [Table 8] were ob- 
tained. 
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[Table 8] 



£^0h3^CH=CHCH20H 



EUMlC 

No. 


R 


Yield 
(%) 


1 m.p. 

CO 


iRecrys tallization 
solvent 


8 


CiHj-Q-CHiCHi- 


Zl 


Note 1) 

oiiv 
product 


i 


9 


fL-'CHiCHj- 


90 


127-128 


ethyl acetate 


10 




6S 


124-125 


dichlorome thane- 
Isopropyl ether 


11 




81 


113-114 


d tchla rome thane - 
isopropyl ether 


12 


N_xCH2CH2*' 


29 


110-111 


ethyl acetate ~ 
hexane 


13 




85 

1 


139-140 


ethyl acetate 



Note 1) N)IS(<5pp[tt in CDCla) : 1. 24C3H, t J=7, 5HzX 2. 63(2H, q, J=7. 5Hz). 
3.23C2H,t,J=7Hz), 4. 25-4. 4(4H. b). 6. 23(m dt. J=16fi6Hz), 6.55 
aH.d,J=15HzX 6,86(2H.d,J=9Hz). 7. 19(1H. d, J^gHz), 7. 30(2H, d. 
J»9Hz). 7.46(lH.dd,>8fi2H2). 8. 40(1^ d, J=2Hz). 



Reference Example 14 

Activated manganese dioxide (2.8 g) was added to a solution of (E)-3-[4-[2-[5-methyl-2-(3-methylphenyl)- 
4-oxazolyl]ethoxy]phenyl]-2-propen-1 -ol (1 .4 g) in dichloromethane (50 ml). The mixture was stirred for 2 hours 
at room temperature, which was subjected to filtration through celite. The filtrate was concentrated to give 
(E)-4-[2-[5-methyl-2-(3-methylphenyl)-4-oxazolyl]ethoxy]cinnamaldehyde (1.27 g, 91%). Recrystallization 
from dichloromethane - isopropyl ether gave colorless needles, m.p.110-111°C. 

Reference Example 15 to Reference Example 20 

In substantially the same manner as in Reference Example 14, compounds shown in [Table 9] were ob- 
tained. 
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[Table 9] 



5 




10 


R»f»rtnM 
Ho. 


R 


Yield 


m.p • 

CC) 


Rccrystallizacion 
solvent 


to 


15 


CsHs-Q-CHiCHj- 


S4 


. 50- 51 


ethyl ether - 
hexane 


16 




94 


128-129 


ethyl acecate - 
hexane 


2D 


17 




97 


120-121 


alchlrome thane- 
isopropyl ether 


25 


18 




93 


103-104 


dlchloromethane- 
isopropyl ether 


30 


19 


N—^CHiCHz- 


93 


133-134 


ethyl acetate- 
ethyl ether 


35 


20 




8S 


128-129 


ethyl acetate- 
hexane 



Reference Example 21 

To a solution of 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzaldehyde (3.0 g) and pyruvic acid (3.44 g) 
40 in methanol (80 ml) was added dropwise a solution of sodium carbonate (4.14 g) in water (80 ml). The mixture 
was stirred for 24 hours at temperatures ranging from 70 to 80''C, which was poured into water, followed by 
washing with ethyl acetate. The aqueous layer was acidified with cone. HCI, then resulting crystalline prepci- 
pitate was collected by filtration. The crystals were added to ethanol containing hydrogen chloride (5%, 1 5 ml), 
and the mixture was heated for 30 minutes under reflux. The solvent was distilled off under reduced pressure. 
45 The residue was dissolved in chloroform. The solution was washed with water, dried (MgS04) and, then, con- 
centrated. The concentrate was purified by means of a silica gel column chromatography. From the fractions 
eluted with ethyl acetate - chloroform (1:9) was obtained ethyl (E)-4-[2-(5-methyl-2-phenyl-4-oxazolyl)et- 
hoxy]benzylidene pyruvate (1.0 g, 25%). Recrystallization from dichloromethane-ethanol gave pale yellow 
needles, m.p.99-100°C 

50 

Reference Example 22 

A mixture of ethyl (E)-4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]benzylidene pyruvate (0.85 g), palla- 
dium-carbon (10%, 0.1 g) and dioxane (80 ml) was subjected to catalytic hydrogenation at room temperature 
55 under atmospheric pressure. The catalyst was filtered off. The filtrate was concentrated under reduced pres- 
sure. The concentrate was dissolved in ethanol (20 ml). To the solution was added, under ice-cooling, sodium 
borohydride (0.08 g), and the mixture was stirred for one hour at room temperature. The reaction mixture was 
poured into water and neutralized with IN HCI, followed by extraction with ethyl acetate. The ethyl acetate 
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layer was washed with water, dried (MgS04) and, then concentrated. The concentrate was purified by means 
of a silica gel column chromatography. From the fractions eluted with chloroform - ethyl acetate (9:1) was ob- 
tained ethyl 2-hydroxy-4-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]butyrate (0.55 g, 64%). Recrys- 
tallization from ethyl ether - hexane gave colorless needles, m.p.67-68°C. 

5 

Reference Example 23 

To a stirred solution of 2-chloro-5-nitropyridine (25 g), 2-(5-methyl-2-phenyl-4-oxazolyl)ethanol (32.1 g) in 
THF (250 ml) was added portionwise, under ice-cooling, sodium hydride (60% in oil, 6.92 g). The reaction mix- 
to ture was stirred for further 1 5 hours at room temperature, which was poured into water, followed by extraction 
with ethyl acetate. The ethyl acetate was washed with water and dried (MgS04), then the solvent was distilled 
off under reduced pressure. The residual crystals were collected by filtration. Recrystallization from ethanol 
gave 2-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]-5-nitropyridine (25.4 g, 49%) as yellowish brown crystals, 
m.p.110.5-111.5°C. 



Elemental Analysis for C17H15N3O4: 


Calcd. : 
Found : 


C, 62,76; 
C, 62.80; 


H, 4.65; 
H, 4.58; 


N, 12.92 
N, 12.96 



Reference Example 24 

A mixture of 2-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]-5-nitropyridine (13.4 g), palladiumcarbon (5%, 
1.5 g) and ethyl acetate (200 ml) - methanol (150 ml) was subjected catalytic hydrogenation at room temper- 
ature under one atmospheric pressure. The catalyst was filtered off, and the filtrate was concentrated under 
reduced pressure. The residual crystals were collected by filtration to obtain 5-amino-2-[2-(5-methyl-2-phenyl- 
4-oxazolyl)ethoxy]pyridine (11.4 g, 93%). Recrystallization from ethyl acetate - hexane gave brown crystals, 
m.p.1 07.0-1 08.0°C. 



Elemental Analysis for C17H17N3O2: 


Calcd. : 
Found : 


C, 69.14; 
C, 69.01; 


H, 5.80; 
H, 5.94; 


N, 14.23 
N, 13.99 



Reference Example 25 

40 To a mixture of 5-amino-2-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]pyridine (10.0 g), cone. HCI (8.47 ml) 

and acetone (1 00 ml) was added dropwise a solution of sodium nitrite (NaN02) (2.46 g) in water (1 0 ml) at tem- 
peratures below 1 0°C. The mixture was stirred for 30 minutes at 1 0°C, to which was dropwise added a solution 
of potassium iodide (Kl) (2.46 g) in water (10 ml) at 10°C. The reaction mixture was stirred for further one hour 
at temperatures raging from 30 to 35**C and for another one hour at temperatures ranging from 35 to 40°C, 

45 followed by concentration under reduced pressure. The concentrate was poured into water, which was sub- 
jected to extraction with ethyl acetate. The ethyl acetate layer was washed with water and dried (MgS04), then 
the solvent was distilled off under reduced pressure. The residual oily product was subjected to a silica gel 
chromatography. From the fractions eluted with ethyl acetate - hexane (1:3, v/v) was obtained 5-iodo-2-[2-(5- 
methyl-2-phenyl-4-oxazolyl)ethoxy]pyridine (7.22 g, 52%). Recrystallization from ethyl acetate - hexane gave 

50 colorless crystals, m.p.105-106°C. 



Elemental Analysis for C17H15N2O2I: 


Calcd. : 
Found : 


C, 50.26; 
C, 50.22; 


H, 3.72; 
H, 3.89; 


N, 6.90 
N, 6.78 
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Reference Example 26 



10 



15 



To a solution of 5-iodo-2-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]pyridine (2.5 g) in tetrahydrofuran (40 
ml) was added dropwise, at -65°C under nitrogen streams, a hexane solution of n-butyllithium (1 .6M, 4.61 ml). 
The mixture was stirred for 15 minutes at the same temperature, to which was added dropwise N,N-dimethyl- 
formamide (0.71 ml). The cooling bath was removed, then the reaction mixture was stirred for further 30 min- 
utes, to which was added a saturated aqueous solution of ammonium chloride (6 ml). The reaction mixture 
was poured into water, followed by extraction with ethyl acetate. The ethyl acetate was washed with water and 
dried (MgS04), then the solvent was distilled off under reduced pressure to leave 5-formyl-2-[2-(5-methyl-2- 
phenyl-4-oxazolyl)ethoxy]pyridine (1.5 g, 79%). Recrystallization from ethyl acetate - hexane gave colorless 
crystals, m.p.99-100°C. 



Elemental Analysis for C18H16N2O3: 


Calcd. : 
Found : 


C, 70.12; 
C, 69.94; 


H, 5.23; 
H, 5.38; 


N, 9.09 
N, 8.94 



20 



25 



Reference Example 27 

In substantially the same manner as in Reference Example 1, was obtained methyl 3-[2-[2-(5-methyl-2- 
phenyl-4-oxazolyl]ethoxy]-5-pyridyl]acrylate. Recrystallization from ethyl acetate gave colorless crystals, 
m.p.138-139°C. 

Reference Example 28 



30 



In substantially the same manner as in Reference Example 7, (E)-3-[2-[2-(5-methyl-2-phenyl-4-oxazolyl- 
ethoxy]-5-pyridyl]-2-propen-1-ol was obtained. Recrystallization from ethyl acetate - isopropyl ether gave col- 
orless crystals, m.p.115-116°C. 

Reference Example 29 



35 



In substantially the same manner as in Reference Example 14, (E)-3-[2-[2-(5-methyl-2-phenyl-4-oxazo- 
lyl)ethoxy]-5-pyridyl]acrolein. Recrystallization from ethyl acetate - hexane gave colorless crystals, m.p.138- 
139°C. 



40 



45 



Reference Example 30 

A mixture of methyl 2-bromo-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]propionate (15.0 g), 
1,8-diazabicyclo[5,4,0]-7-undecene (DBU) (6.2 g) and toluene (200 ml) was stirred for 2 hours at 70°C. The 
reaction mixture was poured into ethyl acetate (200 ml), which was washed with 2N HCI and a saturated aqu- 
eous saline solution, followed by drying (MgS04). The solvent was distilled off under reduced pressure to leave 
methyl 4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]cinnamate (10.8 g, 88%). Recrystallization from ethyl acet- 
ate - hexane colorless needles, m.p.114-115°C. 

Reference Example 31 



50 



55 



Sodium hydride (60% in oil, 0.78 g) was added in limited amounts, at room temperature, to a solution of 
[2-(1,3-dioxan-2-yl)ethyl]triphenylphosphonium bromide (8.9 g) in N,N-dimethylformamide (100 ml). The mix- 
ture was stirred for 30 minutes at the same temperature range, to which was added 4-[2-(5-methyl-2-phenyl- 
4-oxazolyl)ethoxy]benzaldehyde (5.0 g). The mixture was stirred for 1 5 minutes at room temperature, then for 
5 hours at 70''C. The reaction mixture was poured into ice-water, which was acidified with 2N HCI, followed 
by extraction with ethyl acetate. The ethyl acetate layer was washed with water and dried (MgS04). The residue 
was purified by means of a silica gel column chromatography. From the fractions eluted with hexane - ethyl 
acetate (3:1), (Z)-2-[3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]-2-propenyl]-1,3-dioxane (5.1 g, 
77%) was obtained as an oily product. 

NMR (6 ppm in CDCI3): 1.25-1.4(1 H,m), 1.95-2.25(1 H,m), 2.37(3H,s), 2.66(1 H,ddd,J=7&5&2Hz), 
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2.98(2H,t,J=6.5Hz), 3.7-3.85(2H,m), 4.0-4.3(4H,m), 4.63(1 H,t, J =5 Hz), 5.64(1 H,dt,J=1 1 .5&7Hz), 6.48(1 H,br 
d,J=11.5Hz), 6.85(2H,d,J=9Hz), 7.22(2H,d,J=9Hz), 7.35-7.5(3H,m), 7.9-8.0(2H,m). 

Reference Example 32 

A mixture of (Z)-2-[3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]-2-propenyl]-1,3-dioxane (5.0 g), 
palladium-carbon (5%, 0.1 g) and ethanol (100 ml) was subjected to catalytic hydrogenation at room temper- 
ature under one atmospheric pressure. The catalyst was filtered off, and the filtrate was concentrated under 
reduced pressure. The concentrate was purified by means of a silica gel column chromatography. From the 
fractions eluted with hexane - ethyl acetate (1:1), 2-[3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyl]pro- 
pyl]-1,3-dioxane (4.8 g, 96%) was obtained. 

NUiR (a ppm in CDCI3): 1 .25-1 .4(1 H,m), 1 .5-1.8(4H,m), 1. 9-2.2(1 H,m), 2.37(3H,s), 2.54(2H,t,J=7Hz), 
2.96(2H,t,J=6.5Hz), 3.65-3.85(2H,m), 4.0-4.1 5(2H,m), 4.21(2H.t,J=6.5Hz), 4.50(1 H.t,J=5Hz), 
6.80(2H,d,J=9Hz), 7.06(2H,d,J=9Hz), 7.35-7.5(3H,m), 7.9-8.0(2H,m). 

Reference Example 33 to Reference Example 36 

In substantially the same manner as In Reference Example 1, compounds shown In [Table 10] were ob- 
tained. 

[Table 10] 

fi-O-Z^Ki-CHCOOCaHfi 



Exanple 
No. 


R 


Yield 
(%) 


ID* p . 

CC) 


Recrystalllzatifl 
solvent 


n 


33 




8 8 


128-127 


diethyl ether - 
isopropyl ether 




3U 




8 6 


111-112 


dlch I or oiQG thane - 
isopropyl ether 


2S 




8 9 


oily 
product 1^ 




36 




9 6 


145-146 


ethyl acetate- 
hexane 



Notei) NMRCJ ppm in CDCI3) : 1. 30(3H. t 5Hz), L33(3E. t. J=7Hz). 
2,25C3H,s), 2.70C2H.q, J-7.5Hz). 2. 88(1H. t J=7H2), 4.20 
(2H.t, J-7H2). 4.25(2H.q. J=7.5Hz), 6. 29(11 d, J=16Hz). 6. 88 
(2H,d,J-9Il2), 7. 45(2H. d, J-9B2). 7. BSGfi. d, J=16Hz). 



Reference Example 37 

In substantially the same manner as in Reference Example 1, by reaction of 5-formyl-2-(5-methyl-2-phe- 
nyl-4-oxazolylmethyl)benzofuran with triethyl phosphonoacetate, was obtained ethyl (E)-3-[2-(5-methyl-2- 
phenyl-4-oxazolylmethyl)benzofuran-5-yl]acrylate. Yield was 74%. Recrystallization from ether-hexane gave 
colorless prisms, m.p. 150-1 51 °C. 
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Reference Example 38 

In substantially the same manner as in Reference Example 1, by reaction of (E)-4-[2-(5-methyl-2-phenyl- 
4-oxazolyl)ethoxy]cinnamaldehyde with triethyl phosphonoacetate, was obtained ethyl (E)-5-[4-[2-(5-methyl- 
5 2-phenyl-4-oxazolyl)ethoxy]phenyl]-2,4-pentadienoate. The yield was 56%. Recrystallization from ether- 
hexane gave colorless needles, m.p. 102-1 03°C. 

Reference Example 39 

10 A mixture of 4-(5-methyl-2-phenyl-4-oxazolylmethoxy)benzaldehyde (2.9 g), sodium pyruvate (3.3 g), so- 

dium carbonate (3.2 g), water (80 ml) and methanol (80 ml) was stirred for 6 hours under reflux. The reaction 
mixture was concentrated under reflux to about 1/3 of the initial volume. The concentrate was subjected to 
extraction with ethyl acetate. The aqueous layer was acidified with cone: HCI. Resulting crystalline precipitate 
was collected by filtration to obtain (E)-4-(5-methyl-2-phenyl-4-oxazolylmethoxy)benzylldenepyruvicacid (1.6 

15 g, 44%). Recrystallization from chloroform-methanol gave colorless needles, m.p. 1 97-1 98''C. 

Reference Example 40 

To a mixture of (E)-4-(5-methyl-2-phenyl-4-oxazolylmethoxy)benzylidenepyruvic acid (1.3 g) and ethanol 
20 (50 ml) was added cone, sulfuric acid (0.1 ml). The mixture was heated for 8 hours under reflux, then the re- 
action mixture was poured into water, which was subjected to extraction with ethyl acetate. The ethyl acetate 
layer was washed with water and dried (MgS04), followed by distilling off the solvent. The residue was sub- 
jected to a silica gel column chromatography. From the fractions eluted with ethyl acetate - hexane (1 :3, v/v), 
ethyl (E)-4-(5-methyl-2-phenyl-4-oxazolylmethoxy)benzylidenepyruvate (1,2 g, 86%) was obtained. Recrys- 
25 tallization from ethyl acetate - hexane gave pale yellow prisms. Melting point: 110-111°C 

Reference Example 41 

In substantially the same manner as in Reference Example 22, from ethyl (E)-4-(5-methyl-2-phenyl-4-ox- 
30 azolylmethoxy)benzylidenepyruvate, was obtained ethyl 2-hydroxy-4-[4-(5-methyl-2-phenyl-4-oxazolylme- 
thoxy]phenyl]butyrate. The yield was 89%. NMR (6 ppm CDCI3): 1.28(3H,t,J=7Hz), 1.8-2.2(2H,m), 2.43(3H,s), 
2.71(2H,t,J=7Hz), 2.84(1 H,d,J=5.2Hz), 4.1-4.3(1 H,m), 4.21(2H,q,J=7Hz), 4.97(2H,s), 6.94(2H,d,J=9Hz), 
7.13(2H,d,J=9Hz), 7.4-7.5(3H,m), 7.95-8.1 (2H,m). 

35 Reference Example 42 to Reference Example 45 

In substantially the same manner as in Reference Example 7, compounds shown in [Table 11] were ob- 
tained. 
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45 



50 



55 
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[Table 11] 



R-0-/>-Cfl=CflCHjOH 



Reference 
No. • 


R 


Yiald 
(%) 


m.p. 


Recrystallization 
solvent 


42 




8 4 


123-124 


dlchlornne t hane*- 
isopropyL ether 


MS 




8 1 


134-135 


dichiororaethane-' 
isopropyl ether 


hh 




3 4 


Oily 

product^ ^ 




45 




9 7 


133-134 


ethyl acetate - 
hex an e 



Notel) NKCJ ppn in CDCI3) : 1. 30(3H. t, J=7. 5Hz), 1. 3-L 5(m m). 
2.45C3H,s), 2.70C2H. Q. J-T.SHzX 2. 87(2H. t. J-yflz). 4.17 
(2H,tJ-7Hz). 4.25-4.35(2H.a), 6, 23(m dt. M646Hz). 6. 55 
(IE d. J-16Hz), 6. 83(2H, d. I=9B2). 7. 30<2H. i J-9H2). 



Reference Example 46 

In substantially the same manner as in Reference Example 7, ethyl (E)-3-[2-(5-methyl-2-phenyl-4-oxazolyl 
methyl)benzof uran-5-yl]acrylate was subjected to reduction to give (E)-3-[2-(5-methyl-2-phenyl-4-oxazolylme- 
thyl)benzofuran-5-yl]-2-propen-1-ol. The yield was 57%. Recrystalllzatlon from dichloromethanehexane gave 
colorless needles, m.p. 156-157''C. 

Reference Example 47 

In substantially the same manner as in Reference Example 7, ethyl (E,E)-5-[4-[2-(5-methyl-2-phenyl-4- 
oxazolyl)ethoxy]phenyl]-2,4-pentadienoate was subjected to reduction to give (E,E)-5-[4-[2-(5-methyl-2-phe- 
nyl-4-oxazolyl)ethoxy]phenyl]-2,4-pentadien-1-ol. The yield was 63%. Recrystallization from dichlorome- 
thane-hexane gave colorless scales, m.p.132-133°C. 

Reference Example 48 to Reference Example 51 

In substantially the same manner as in Reference Example 14, compounds shown in [Table 12] were ob- 
tained. 
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[Table 12] 



K-0-/ VcH'CHCHO 



Reference 

Exanple 
No. 


1 ^ 


Yield 


nia p > 


Hecrystall ization 
solvent 








1 1 1 R 
IlO ilQ 


d 1 ch 1 or ome t ha ne - 
Isopropyl ether 


49 




9 1 


155-156 


dlchloromethane- 

isopropyl ether 


50 


Hi_-^H2CH2~ 


95 


oily 

1) 

product ' 




51 




70 


114-115 


ethyl acetate- 
hexane 


Mote 1) N"5(«' PPm in CDClj) : 1. 30(3H. t. J=7. 5 


az). 2.25(3fl.s). 2.71 



(2fl,q. J=7.5Hz), 2. 90(2H. t. J»6. 5E2). 4. 23C21 1, J«6. 5H2). 6,60 
aH.ddJ=1647.5H2), 6.93(2fl,d, J-9Hz), 7. 41(1H, d, M6Ez), 7. 50 
<2H. d, J=9Hz). 9. 65(lfl, i J=7. 5Hz). 



Reference Example 52 



In substantially the same manner as in Reference Example 14, from (E)-3-[2-(5-methyl-2-phenyl-4-oxa- 
zolylmethyl)benzofuran-5-yl]-2-propen-1-ol, was obtained (E)-3-[2-(5-methyl-2-phenyl-4-oxazolyl methyl)ben- 
zof uran-5-yi]acrolein. The yield was 93%. Recrystallization from dichloromethane-hexane gave colorless nee- 
dles, m.p.136-137X. 



Reference Example 53 



In substantially the same manner as in Reference Example 14, from (E,E)-5-[4-[2-(5-methyl-2-phenyl-4- 
oxazolyl)ethoxy]phenyl]-2,4-pentadien-1 -ol, was obtained (E,E)-5-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)et- 
hoxy]phenyl]-2,4- pentadien-1-al. The yield was 82%. Recrystallization from dichloromethane-hexane gave 
yellow prisms, m.p.133-134*'C. 



Reference Example 54 



A mixture of 4-bromoacetyl-5-methyl-2-phenyloxazole (2.60 g), 4-[2-(1 ,3-dioxolan-2-yl)ethyl]phenol (1 .82 
g), potassium carbonate (1 .28 g) and 2-butanone (60 ml) was stirred for 20 hours at temperatures ranging from 
70 to 80°C. The reaction mixture was poured into water. Resulting crystalline precipitate was collected by fil- 
tration, which was purified by means of a silica gel column chromatography. From the fractions eluted with 
chloroform-methanol (1 00:1, v/v), 4-[4-[2-(1 ,3-dioxolan-2-yl)ethyl]phenoxyacetyl]-5-methyl-2-phenyloxazole 
(2.08g, 57%) was obtained. Recrystallization from dichloromethane - isopropyl ether gave colorless prisms, 
m.p.119-120°C. 



Reference Example 55 



In substantially the same manner as in Reference Example 1, ethyl 4-[2-[N-methyl-N-(2-pyridyl)amino]- 
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ethoxy]cinnamate was obtained. Yield: 97%. Recrystallization from dichloromethane-isopropyl ether gave col- 
orless prisms. Melting point 80-81 °C. 

Reference Example 56 

5 

In substantially the same manner as in Reference Example 1, ethyl (E)-3-[2-(5-methyl-2-phenyl-4-oxazo- 
lylmethoxy)-5-pyridyl]acrylate was obtained. Yield: 86%. Recrystallization from dichloromethaneisopropyl 
ether gave colorless prisms. Melting point: 1 09-11 O^'C. 

10 Reference Example 57 

In substantially the same manner as in Reference Example 7, (E)-3-[4-[2-[N-methyl-N-(2-pyridyl)amino] 
ethoxy]phenyl]-2-propen-1-ol was obtained as an oily substance. Yield: 87%. 

NMR (8 ppm in CDCI3): 3.14(3H,s), 3.98(2H,t,J=5.5Hz), 4.19(2H,t,J=5.5Hz), 4.29(2H,br d, J=5.5Hz), 
15 6.22(1 H,dt,J=16&6Hz), 6.45-6.6(3H,m), 6.85(2H,d,J=9Hz), 7.3Q(2H,d,J=9Hz). 7.45(1 H,ddd,J=8.5&7&2Hz), 
8.1-8.2(1 H,m). 

Reference Example 58 

20 In substantially the same manner as in Reference Example 7, (E)-3-[2-(5-methyl-2-phenyl-4-oxazolylme- 

thoxy)-5-pyridyl]-2-propen-1-ol was obtained. Yield: 57%. Recrystallization from dichloromethane-isopropyl 
ether gave colorless prisms. Melting point: 116-117°C. 

Reference Example 59 

25 

In substantially the same manner as in Reference Example 14, 4-[2-[N-methyl-N-(2-pyridyl)amino]et- 
hoxy]cinnamaldehyde was obtained as an oily substance. Yield: 100%. 

NMR (5 ppm in CDCI3): 3.15(3H,s), 4.01 (2H,t,J=5.5Hz), 4.25(2H,t,J=5.5Hz), 6.5-6.7(3H,m), 6.95(2H,d,J=9Hz), 
7.41(1H,d,J=16Hz), 7.4-7.55(3H,m), 8.16(1 H,ddd,J=5&2&1 Hz), 9.65(1 H,d,J=8Hz). 

30 

Reference Example 60 

In substantially the same manner as in Reference Example 14, (E)-3-[2-(5-methyl-2-phenyl-4-oxazolylme- 
thoxy)-5-pyridyl]acrolein was obtained. Yield: 92%. Recrystallization from dichloromethane-isopropyl ether 
35 gave colorless prisms. Melting point: 147-148°C. 

Reference Example 61 

A solution of n-butyllithium in hexane (1.62M, 25.9 ml) was added dropwise to a suspension of [2-(1,3- 
40 dioxolan-2-yl)ethyl]triphenylphosphonium bromide (18.6 g) in tetrahydrofuran (180 ml) at -20°C. The mixture 
was stirred for 2 hours. To the reaction mixture was added 4-[2-(2-naphthyl)-5-methyl-4-oxazolylmethoxy]ben- 
zaldehyde (12.0 g). The mixture was stirred at 50-55°C for 4 hours. The reaction mixture was poured into ice- 
water, followed by subjecting extraction with ethyl acetate. 

The ethyl acetate layer was washed with 0.1 N- hydrochloric acid and water in the order mentioned and dried 
45 over magnesium sulfate. The solvent was distilled off. The residue was subjected to silica gel column chro- 
matography. From the fraction eluted with chloroform-methanol (100:5), crystals (14.8 g) were obtained. The 
crystals were dissolved in tetrahydrofuran (250 ml). To the solution was added palladium-carbon (5%, 3.0 g). 
The mixture was subjected to catalytic hydrogenation at room temperature under atmospheric pressure. The 
catalyst was filtered off. The filtrate was concentrated under reflux, whereby 4-[4-[3-(1 ,3-dioxolan-2-yl)pro- 
50 pyl]phenoxymethyl]-5-methyl-2-(2-naphthyl)oxazole (12.1 g, 81%) was obtained. Recrystallization from di- 
chloromethane-isopropyl ether gave colorless prisms. Melting point: 141-142°C. 

Reference Example 62 

55 In substantially the same manner as in Reference Example 1, ethyl (E)-4-hydroxy-3-nitrocinnamate was 

obtained by reacting 4-hydroxy-3-nitrobenzaldehyde with triethyl phosphonoacetate. Recrystallization from di- 
chloromethane-isopropyl ether gave pale yellow needles. Melting point: 114-115''C. 
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Reference Example 63 

In substantially the same manner as in Reference Example 24, ethyl 3-(3-amino-4-hydroxyphenyl)propion- 
ate was obtained as an oily substance by subjecting ethyl (E)-4-hydroxy-3-nitrocinnamate to catalytic reduc- 
5 tion. NMR (5 ppm in CDCI3): 1.24(3H,t,J=7Hz), 2.5-2.9(4H,m), 4.12(2H,q,J=7Hz), 6.49(1 H,dd,J=8&2Hz), 
6.60(1 H,d,J=2Hz), 6.64(1 H,d,J=8Hz). 

Reference Example 64 

10 A mixture of phosphorus pentoxide (P2O5) (12.9 g), hexamethyldisiloxane (29.5 g) and 1,2-dichloroben- 

zene was heated for 10 minutes under reflux. To the mixture were added ethyl 3-(3-amino-4-hydroxyphe- 
nyl)propionate (4.75 g) and 2-naphthylacetic acid (4.23 g). The mixture was heated for 3 hours under reflux. 
The reaction mixture was poured into water and allowed to extraction with ethyl acetate. The ethyl acetatae 
layer was washed with water and dried over magnesium sulfate. The solvent was distilled off, and the residue 

15 was subjected to silica gel column chromatography. From the fractions eluted with ethyl acetate- hexane (1 :4, 
v/v), ethyl 3-[2-(2-naphthylmethyl)benzoxazol-5-yl]propionate (5.95 g, 73%) was obtained. Recrystallization 
from ether-isopropyl ether gave colorless needles. Melting point: 81-82°C. 

Reference Example 65 

20 

To a solution of ethyl 3-[2-(2-naphthylmethyl)-benzoxazol-5-yl]propionate (5.8 g) in ether (100 ml)-tetra- 
hydrofuran (100 ml) was added lithium aluminum hydride (0.73 g), and the mixture was stirred at room tem- 
perature for one hour. To the reaction mixture was added water (4 ml). Insolubles were filtered off. The filtrate 
was concentrated under reduced pressure, and the residue was subjected to silica gel column chromatography. 
25 From the fraction eluted with ethyl acetate-hexane (1:1, v/v), 3-[2-(2-naphthylmethyl)benzoxazol-5-yl]propanol 
(2.1 g,41%) was obtained. Recrystallization from dichloromethane-isopropylether gave colorless prisms. Melt- 
ing point: 102-103°C. 

Reference Example 66 

30 

Oxalyl chloride[(COCI)2] (0.88 g) was added dropwise to a solution of dimethyl sulfoxide (DMSO) (1.0 g) 
in dichloromethane (30 ml) at -30°C. To the mixture was added 3-[2-(2-naphthylmethyl)benzoxazol-5-yl]-prop- 
anol (2.0 g). The mixture was stirred for 30 minutes at the same temperature. To the mixture was added triethyl 

amine (3.19 g). The mixture was stirred for 30 minutes, warmed to 0°C and poured into 2N HCL The organic 
35 layer was separated, washed with water and dried over magnesium sulfate (MgS04). The solvent was distilled 
off, and the residue was subjected to silica gel column chromatography. From the fractions eluted with ethyl 
acetate-hexane (1:2, v/v), 3-[2-(2-naphthylmethyl)benzoxazol-5-yl]propionaldehyde (1.54 g, 77%) was ob- 
tained. Recrystallization from etherisopropyl ether gave colorless needles. Melting point: 81-82°C. 

40 Reference Example 67 

A mixture of 3-[2-(2-naphthylmethyl)benzoxazol-5-yl]propionaldehyde (2.9 g), ethylene glycol (0.685 g), 
P-toluenesulfonic acid monohydrate (0.175 g) and benzene (50 ml) was stirred for 3 hours under reflux. The 
reaction mixture was successively washed with aqueous solution of sodium hydrogencarbonate and water, and 
45 dried over magnesium sulfate (MgS04). The solvent was distilled off, whereby 5-[2-(1,3-dioxolan-2-yl)ethyl]- 
2-(2-naphthylmethyl)benzoxazole (2.95 g, 89%) was obtained. Recrystallization from dichloromethaneisopro- 
pyl ether gave colorless prisms. Melting point: 85-86°C. 

Reference Example 68 

50 

A mixture of 2-chloromethyl-5-methyl-2-phenyloxazole (20.8 g), 3- hydroxy benzaldehyde (12.2 g), potas- 
sium carbonate (27.6 g) and N,N-dimethylformamide (DMF) (200 ml) was heated at 90°C for 2 hours. The re- 
action mixture was poured into water, and subjected to extraction with ethyl acetate. The ethyl acetate layer 
was washed with water and dried over magnesium sulfate (MgS04). The solvent was distilled off, whereby 3- 
55 (5-methyl-2-phenyl-4-oxazolylmethoxy)benzaldehyde (26.5 g, 90%) was obtained. Recrystallization from 
ethanol gave colorless prisms. Melting point: 67-68°C. 
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Reference Example 69 

In substantially the same manner as in Reference Example 1, ethyl (E)-3-(5-methyl-2-phenyl-4-oxazolyl- 
methoxy)cinnamate was obtained. 
5 Recrystallization from ethanol gave colorless prisms. Melting point: 91-92''C. 

Reference Example 70 

To a solution of ethyl (E)-3-(5-methyl-2-phenyl-4-oxazolylmethoxy)cinnamate (14.0 g) in dichloromethane 
10 (200 ml) was added a solution of diisobutylaluminlum hydride in toluene (1 .5M, 51 ml) dropwise under Ice cool- 
ing. The reaction mixture was stirred for 30 minutes at the same temperature, and to the mixture was added 
dropwise 2N-HCi' (150 ml). The organic layer was separated, washed with water and dried over magnesium 
sulfate (MgS04). The solvent was distilled off, whereby (E)-[3-(5-methyl-2-phenyl-4-oxazolylmethoxy)phenyl]- 
2-propen-1-ol (11.5 g, 92%) was obtained. Recrystallization from ethyl acetate gave colorless prisms. Melting 
15 point: 120-121°C. 

Reference Example 71 

In substantially the same manner as in Reference Example 14, (E)-3-(5-methyl-2-phenyl-4-oxazolylme- 
20 thoxy)cinnamaldehyde was obtained. Recrystallization from ethanol acetate-hexane gave colorless rods. 
Melting point: 103-104°C. 

Reference Example 72 

25 In substantially the same manner as in Reference Example 23, 2-(5-methyl-2-phenyl-4-oxazolylmethoxy)- 

5-nitropyridine was obtained. Recrystallization from dichloromethane-isopropyl ether gave pale yellow prisms. 
Melting point: 142-143°C. 

Reference Example 73 

30 

In substantially the same manner as in Reference Example 24, 5-amino-2-(5-methyl-2-phenyl-4-oxazolyl- 
methoxy)pyridine was obtained. Recrystallization from methanol-isopropyl ether gave colorless prisms. Melt- 
ing point: 106-107°C. 

35 Reference Example 74 

In substantially the same manner as in Reference Example 25, 5-iodo-2-(5-methyl-2-phenyl-4- 
oxazolylmethoxy) pyridine was obtained. Recrystallization from ethyl-acetate gave colorless prisms. Melting 
point: 129-130°C. 

40 

Reference Example 75 

In substantially the same manner as in Reference Example 26, 5-formyl-2-(5-methyl-2-phenyl-4-oxazo- 
lylmethoxy)pyridine was obtained. Recrystallization from ethyl acetate-hexane gave colorless prisms. Melting 
45 point: 116-117°C. 

Reference Example 76 

To a mixture of 4-benzyloxybenzaldehyde (4.5 g), (1,3-dioxolan-2-ylmethyl)trlphenylphosphonium bro- 
50 mide and N,N-dimethylformamide (DMF) (50 ml) was added sodium hydride (60% in oil, 0.935 g). The mixture 
was stirred for 3 hours at 60°C. The reaction mixture was poured into ice-water and neutralized with 2N-HC£. 
The mixture was subjected to extraction with ethyl acetate. The ethyl acetate layer was washed with water 
and dried over magnesium sulfate (MgS04). The solvent was distilled off, and the residue was subjected to 
silica gel column chromatography. From the fractions eluted with chloroform, 2-vinyl-1,3-dioxolane derivative 
55 (5.7 g) was obtained as an oily substance. Theoily substance was dissolved in ethanol (150 ml). To the solution 
was added palladium-carbon (5%, 2.0 g), and the mixture was subjected to catalytic hydrogenation at room 
temperature u nder atmospheric pressure. The catalyst was f i Itered off, and the f i Itrate was concentrated under 
reduced pressure. The residue was subjected to silica gel column chromatography. From the fractions eluted 
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with chloroform-ethyl acetate (50:1, v/v), 2-[2-(4-hydroxyphenyl)ethyl]-1,3-dioxolane was obtained as an oily 
substance. 

NMR (6 ppm in CDCI3): 1 .85-2.0(2H,m), 2.6-2.75(2H,m), 3.8-4.1 5(4H,m), 4.82(1 H,broad s), 
4.88(1 H,t,J=4.5Hz), 6.75(2H,d,J=8.5Hz), 7.07(2H,d,J=8.5Hz). 

5 

Reference Example 77 

In substantially the same manner as in Reference Example 1, crude ethyl (E)-4-isopropoxycinnamate was 
obtained. The crude substance was subjected to silica gel column chromatography, and eluted with ether- 
10 hexane (1:5, v/v). 

NMR (6 ppm in CDCI3): 1.33(3H,t,J=7Hz), 1.35(6H,d,J=6Hz), 4.25(2H,q,J=7Hz), 4.5-4.7(1 H,m), 
6.30(1H,d,J=16Hz), 6.87(2H,d,J=9Hz), 7.46(2H,d,J=9Hz), 7.63(1 H,d,J=16Hz). 

Reference Example 78 

15 

In substantially the same manner as in Reference Example 7, crude (E)-3-(4-isopropoxyphenyl)-2-propen- 
I-0I was obtained. The crude substance was subjected to silica gel column chromatography, and eluted with 
ethyl acetate- hexane (1:4, v/v). 

NMR (5 ppm in CDCI3): 1 .33(6H,d,J=6Hz), 1.38(1H,t,J=6Hz), 4.30(2H,dt,J=6&1.5Hz), 4.45-4.65(1 H,m), 
20 6.23(1 H,dt,J=16&6Hz), 6.56(1 H,d,J=16Hz), 6.84(2H,d,J=8.5Hz), 7.31(2H,d,J=8.5Hz). 

Reference Example 79 

In substantially the same manner as in Reference Example 14, (E)-4-isopropoxycinnamaldehyde was ob- 
25 tained as an oily substance. 

NMR (6 ppm in CDCI3): 1.37(6H,d,J=6Hz), 4.5-4.7(1 H,m), 6.61(1 H,dd,J=16&8Hz), 6.92(2H,d,J=9Hz), 
7.42(1H,d,J=16Hz), 7.51(2H,d,J=9Hz). 

Reference Example 80 

30 

To a solution of 5-[3-(4-isopropoxyphenyl)propyl]-2,4-oxazolidinedione (1.5 g) in dichloromethane (70 ml) 
was added dropwise titanium tetrachloride (TiCU) (4.1 g) at 0°C. The mixture was stirred for one hour at the 
same temperature. The reaction mixture was poured into ice-water, and subjected to extraction with ethyl acet- 
ate. The ethyl acetate layer was washed with water and dried over magnesium sulfate (MgS04). The solvent 
35 was distilled off, and the residue was subjected to silica gel column chromatography. From the fractions eluted 
with ethyl acetate-hexane (1:4, v/v), 5-[3-(4-hydroxyphenyl)propyl]-2,4-oxazolidinedione (0.755 g, 59%) was 
obtained. Recrystallization from acetonehexane gave colorless prisms. Melting point: 132-133°C. 

Reference Example 81 

40 

To a mixture of 4-isopropoxybenzaldehyde (15.0 g), triethyl 4-phosphonocrotonate (27.3 g) and N,N-di- 
methylformamide (DMF) (100 ml) was added oily sodium hydride (60%, 4.38 g), and the mixture was stirred 
for 16 hours at room temperature. The reaction mixture was poured into ice-water, and neutralized with 2N- 
HC£. The mixture was subjected to extraction with ethyl acetate. The ethyl acetate layer was washed with water 
45 and dried over magnesium sulfate (MgS04). The solvent was distilled off and the residue was subjected to col- 
umn chromatography. From the fractions eluted with ether-hexane, ethyl (E,E)-5-(4-isopropoxyphenyl)-2,4- 
pentadienoate (1 3.7 g, 58%) was obtained. Recrystallization from ether-hexane gave colorless prisms. Melting 
point 64-65X. 

50 Reference Example 82 

In substantially the same manner as in Reference Example 7, ethyl (E,E)-5-(4-isopropoxyphenyl)-2,4-pen- 
tadienate was reduced with diisobutylaluminium hydride to'give (E,E)-5-(4-isopropoxyphenyl)-2,4-pentadien- 
l-ol. Recrystallization from isopropyl ether gave colorless needles. Melting point 91 -92''C. 

55 

Reference Example 83 

In substantially the same manner as in Reference Example 14, (E,E)-5-(4-isopropoxyphenyl)-2,4-penta- 
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dien-1-ol was oxidized with manganese dioxide to give (E,E)-5-(4-isopropoxyphenyl)-2,4-pentadien-1-al as an 
oily substance. 

NMR (8 ppm in CDCI3): 1 .36(6H,d,J=6Hz), 4.5-4.7(1 H,m), 6.22(1 H,dd,J=15&8Hz), 6.8-7.05(4H,m), 
7.26(1 H,dd,J=J=15&10Hz), 7.44(2H,d,J=9Hz), 9.59(1 H,d,J=8Hz). 

5 

Reference Example 84 

In substantially the same manner as in Reference Example 80, 5-[5-(4-hydroxyphenyl)pentyl]-2,4-oxazo- 
lidinedione was obtained. Recrystallizationfromether-isopropyl ether gave colorless prisms. Melting point: 96- 
10 97°C. 

Reference Example 85 

To an ice-cooled solution of [2-(1,3-dioxolan-2-yl)ethyl]triphenylphosphonium bromide (51,0 g) in N,N-di- 
15 methylformamide (DMF) (200 ml) was added portionwise sodium hydride (60% in oil, 4.6 g), and the mixture 
was stirred for 15 minutes. To the mixture was added 4-isopropoxybenzaldehyde (18.0 g), and the mixture was 
stirred for 5 hours at 80-85''C. The reaction mixture was poured into ice water, and neutralized with 2N-HC£. 
The mixture was subjected to extraction with ether. The ether layer was washed with water and dried over mag- 
nesium sulfate. The solvent was distilled off and the residue was subjected to silica gel column chromatogra- 
20 phy. From the fractions eluted with ethyl acetate- hexane (1 :4, v/v), 1 ,3-dioxolane derivative (14.5 g) was ob- 
tained as an oily substance. 

The oily substance was dissolved in ethanol (250 ml). By using palladium-carbon (5%, 5.0 g) as catalyst, 
the solution was subjected to catalytic reduction at room temperature and atmospheric pressure. The catalyst 
was filtered off and the filtrate was concentrated under reduced pressure. The residue was subjected to silica 
25 gel column chromatography. From the fractions eluted with ethyl acetate-hexane (1 :5, v/v), 2-[3-(4-isopropox- 
yphenyl)propyl]-1 ,3-dioxolane (6.7 g, 24%) was obtained as an oily substance. 

NMR (6 ppm in CDCI3): 1.32(6H,d,J=6Hz), 1.6-1.8(4H,m), 2.5-2.65(2H,m), 3.8-4.0(4H,m), 4.4-4.6(1 H,m), 4.8- 
4.9(1 H,m), 6.8(2H,d,J=8.5Hz), 7.07(2H,d,J=8.5Hz). 

30 Reference Example 86 

In substantially the same manner as in Reference Example 80, 5-[4-(4-hydroxyphenyl)butyl]-2,4-oxazoli- 
dinedione was obtained. Recrystallization from dichloromethane-methanol gave colorless prisms. 
Melting point: 151-152X. 

35 

Reference Example 87 

In substantially the same manner as in Reference Example 68, 4-(5-methyl-2-phenyl-4-oxazolylmethoxy) 
acetophenone was obtained by reaction of 4-chloromethyl-5-methyl-2-phenyloxazole with p-hydroxyacetophe- 
40 none. Recryatallization of ethyl acetate-hexane gave colorless crystals. 
Melting point: 126-127X. 

Reference Example 88 

45 In substantially the same manner as in Reference Example 1, methyl (E)-3-[4-(5-methyl-2-phenyl-4-oxa- 

zolylmethoxy)phenyl]-2-butenoate was obtained by reaction of 4-(5-methyl-2-phenyl-4-oxazolylmethoxy) acet- 
ophenone with trimethyl phophonoacetate. 
Recryatallization of ethyl acetate-ether gave colorless crystals. 
Melting point: 125-126^0. 

50 

Reference Example 89 

In substantially the same manner as in Reference Example 7, methyl (E)-3-[4-(5-methyl-2-phenyl-4-oxa- 
zolylmethoxy)phenyl]-2-buten-1-ol was obtained by reduction of methyl (E)-3-[4-(5-methyl-2-phenyl-4-oxazo- 
55 lylmethoxy)phenyl]-2-butenoate with diisobutylaluminum hydride. Recryatallization of ethyl acetate-ether gave 
colorless crystals. 
Melting point: 126-127X. 
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Reference Example 90 

In substantially the same manner as in Reference Example 14, methyl (E)-3-[4-(5-methyl-2-phenyl-4-ox- 
azolylmethoxy)phenyl]-2-buten-1-al was obtained by oxidation of (E)-3-[4-(5-methyl-2-phenyl-4-oxazolylme- 
thoxy)phenyl]-2-buten-1-ol with manganese dioxide. Recryatallization of ethyl acetate-ether gave colorless 
crystals. 

Melting point: 94-95''C. 



10 Claims 

1. 2,4-Oxazolidinedione compounds of the formula (I): 



15 R 



20 




(I) 



wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be sub- 
stituted; Y Is -CO-, -CH(OH) or-NR3- (wherein R^ is an alkyi group, which may itself be substituted); m 
is O or 1 ; n is 0, 1 or 2; X is CH or N; A is a bivalent straight or branched chain hydrocarbon residue having 
25 1 to 7 carbon atoms; R^ and R2 are each independently hydrogen or an alkyI group, or R^ and R^ combine 

with each other to form a 5- to 6-membered heterocyclic group, optionally containing nitrogen; L and M 
are each hydrogen, or L and M combine with each other to form a bond; and 
pharmaceutlcally acceptable salts thereof. 

30 2, 2,4-Oxazolidinedione compounds of the formula (I-A1): 

M 
i 

-c=o 



35 




wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be sub- 
40 stituted; Y is -CO-, -CH(OH) or -NR^- (wherein R^ is an alkyI group, which may itself be substituted); m 

is O or 1 ; n Is 0, 1 or 2; X is CH or N; A is a bivalent straight or branched chain hydrocarbon residue having 
1 to 7 carbon atoms; R^ and R2 are each independently hydrogen or an alkyI group, or R^ and R2 combine 
with eacli other to form a 5- to 6-membered heterocyclic group, optionally containing nitrogen; L and M 
are each hydrogen, or L and M combine with each other to form a bond; and 
45 pharmaceutlcally acceptable salts thereof. 

3. Acompound as claimed in Claim 2, wherein n is 0 or 1 ; R Is an hydrocarbon group or an heterocyclic group, 
each of which may independently be substituted; A is a saturated bivalent straight or branched chain hy- 
drocarbon residue having 1 to 4 carbon atoms; L and M are each hydrogen; R^ and R^ are each hydrogen, 

gQ or Ri and R^ combine with each other to form a 5-membered heterocyclic group containing nitrogen. 

4. A compound as claimed in Claim 3, wherein A is-CH2CH2-. 

5. A compound as claimed in Claim 3, wherein R is an heterocyclic group, which may be substituted. 

6. Acompound as claimed in Claim 3, wherein R is an oxazolyl group, which may be substituted. 

7. Acompound as claimed in Claim 3, wherein R is an oxazolyl group, which may be substituted by phenyl, 
naphthyl, furyl, thienyl or (Ci-C3)alkyl. 
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8. A compound as claimed in Claim 2, wherein Y is -CO-; n is 0; A is a saturated bivalent straight chain hy- 
drocarbon residue having 1 to 4 carbon atoms; and L and M are each hydrogen. 

9. A compound as claimed in Claim 8, wherein and are each hydrogen. 

10. A compound as claimed in Claim 8, wherein A is-CH2- or -CH2CH2-. 

11. A compound as claimed in Claim 8, wherein X is CH. 

12. Acompound as claimed in Qaim 8, wherein X is nitrogen. 

1 3. 2,4-Oxazolidinedione compounds of the formula (I-A2): 




(I-A2) 



wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be sub- 
stituted; Y is -CO-, -CH(OH) or-NR3- (wherein R^ is an alkyi group, which may itself be substituted); m 
is O or 1 ; II is 0, 1 or 2; X is CH or N; A is a bivalent straight or branched chain hydrocarbon residue having 
1 to 7 carbon atoms; R^ and R^ are each hydrogen or an alkyI group, or R^ and R2 combine with each 
other to form a 5- to 6-membered heterocyclic group, optionally containing nitrogen; L and M are each 
hydrogen, or L and M combine with each other to form a bond; and 
pharmaceutically acceptable salts thereof. 

14. Acompound as claimed in Claim 1, wherein the compound is 5-[3-[4-[2-(5-methyl-2-naphthyl-4-oxazo- 
lyl)ethoxy]phenyl]propyi]2,4-oxazolidinedione, or a pharmaceutically acceptable salt thereof. 

15. Acompound as claimed in Claim 1, wherein the compound is 5-[3-[4-(5-methyl-2-phenyl-4-oxazolylme- 
thoxy)phenyl]propyl]2,4-oxazolklinedione, or a pharmaceutically acceptable salt thereof. 

16. Acompound as claimed in Claim 1, wherein the compound is 5-[3-[2-(5-methyl-2-phenyl-4-oxazolylme- 
thoxy)-5-pyridyl]propyl]-2,4-oxazolidinedione, or a pharmaceutically acceptable salt thereof. 

17. Acompound as claimed in Claim 1, wherein the compound is 5-[3-[2-(5-methyl-2-phenyl-4-oxazolylme- 
thyl)-benzofuran-5-yl]propyl]-2,4-oxazolidlnedione, or a pharmaceutically acceptable salt thereof. 

18. Acompound as claimed in Claim 1, wherein the compound is 5-[3-[2-(2-naphthylmethyl)benzoxazol-5- 
yl]propyl]-2,4-oxazolidinedione, or a pharmaceutically acceptable salt thereof. 

19. Acompound as claimed in Claim 1, wherein the compound is 5-[3-[4-(5-methyl-4-phenyl-2-thiazolylme- 
thoxy)phenyl]priopyl]-2,4-oxazolidinedione, or a pharmaceutically acceptable salt thereof. 

20. Acompound as claimed in Claim 1, wherein the compound is 5-[5-[4-(5-methyl-2-phenyl-4-oxazolylme- 
thoxy)phenyl]pentyl]-2,4-oxazolidinedione, or a pharmaceutically acceptable salt thereof. 

21. Acompound as claimed in Claim 1, wherein the compound is 5-[4-[4-[2-(5-methyl-2-phenyl-4-oxazolyl) 
ethoxy]phenyl]butylidene]-2,4-oxazolidinedione, or a pharmaceutically acceptable salt thereof. 

22. Acompound as claimed in Claim 1 , wherein the compound is 5-[3-[4-[2-hydroxy-2-(5-methyl-2-phenyl-4- 
oxazolyl)ethoxy]phenyl]propyl]-2,4-oxazolidinedione, or a pharmaceutically acceptable salt thereof. 

23. Acompound as claimed in Claim 1 , wherein the compound is 5-[3-[4-[2-(N-methyl-N-(2-pyrkJyl)amino]et- 
hoxy]phenyl]propyl]-2,4-oxazolkllnedlone, or a pharmaceutically acceptable salt thereof. 
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24. A medical composition comprising, as an effective component, a 2,4-oxazolidinedione derivative repre- 
sented by the general formula (I): 

(I) / 



wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be sub- 
stituted; Y is -CO-, -CH(OH)- or -NR^- (wherein R^ is an alkyi group which may itself be substituted); m 
is 0 or 1 ; n is 0, 1 or 2; X is CH or N; A is a bivalent straight or branched chain hydrocarbon residue having 
1 to 7 carbon atoms; and R2 are each hydrogen or an alkyI group, or R^ and R^ combine with each 
other to form a 5- to 6-membered heterocyclic group, optionally containing nitrogen; L and M are each 
hydrogen, or L and M combine with each other to form a bond; or 
a pharmaceutlcally acceptable salt thereof. 

25. A medical composition comprising, as an effective component, a 2,4-oxazolidinedione derivative repre- 
sented by the general formula (I-A1): 




wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be sub- 
stituted; Y is -CO-, -CH(OH)- or-NR3- (wherein R^ is an alkyI group, which may itself be substituted); m 
is 0 or 1 ; n is 0, 1 or 2; X is CH or N; A is a bivalent straight or branched chain hydrocarbon residue having 
1 to 7 carbon atoms; and R^ are each hydrogen or an alkyI group, or R^ and R^ combine with each 
other to form a 5- to 6-membered heterocyclic group, optionally containing nitrogen; L and M are each 
hydrogen, or L and M combine with each other to form a bond; or 
a pharmaceutlcally acceptable salts thereof. 

26. A medical compositbn as claimed in Claim 25, which is a therapeutic agent for diabetes. 

27. A medical composition as claimed In Claim 25, which Is a therapeutic agent for hyperlipemia. 

28. The use of a 2,4-oxazolidinedione compound of the formula (A-1): 




wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be sub- 
stituted; Y is -CO-, -CH(OH)- or -NR^- (wherein R^ is an alkyI group which may itself be substituted); m 
is 0 or 1 ; n is 0, 1 or 2; X is CH or N; A is a bivalent straight or branched chain hydrocarbon residue having 
1 to 7 carbon atoms; R^ and R2 are each hydrogen or an alkyI group, or R^ and R2 combine with each 
other to form a 5- to 6-membered heterocyclic group, optionally containing nitrogen; L and M are each 
hydrogen, or L and M combine with each other to form a bond; or 
a pharmaceutlcally acceptable salt thereof, 
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for the manufacture of a medicament for the treatment of a mammal suffering from diabetes or hy- 
perlipidemia. 

29. A method of producing a 2,4-oxazolidinedione derivative represented by the general formula (I): 



0 



(I) , 



wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be sub- 
stituted; Y is -CO-, -CH(OH) or -NR^- (wherein R^ is an alkyi group, which may itself be substituted); m 
is O or 1 ; n is 0, 1 or 2; X is CH or N; A is a bivalent straight or branched chain hydrocarbon residue having 
1 to 7 carbon atoms; R^ and R2 are each independently hydrogen or an alkyI group, or R^ and R2 combine 
with each other to form a 5- to 6-membered heterocyclic group, optionally containing nitrogen; 
which method comprises reacting a compound represented by the general formula (III): 




CH2-CH-COOZ 
OH 



(III) , 



wherein Z is hydrogen, a lower (C1-C4) alkyI group or an aralkyi group, and the other symbols have the 
meanings defined above, 

with an alkali metal cyanate, 

followed by allowing the resulting reaction product to be in an acidic condition. 
30, A method of producing a 2,4-oxazolidinedione derivative represented by the general formula (l-B2a): 




A-CHj-CH- 



II 
0 



(I-B2a) , 



wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be sub- 
stituted; Y is -CO-, -CH(OH) or -NR^- (wherein R^ is an alky! group, which may itself be substituted); m 
is 0 or 1; n is 0, 1 or 2; X Is CH or N; A1 is a saturated bivalent straight or branched chain hydrocarbon 
residue having 1 to 7 carbon atoms; R^ and R^ are each Independently hydrogen or an alkyI group, or R^ 
and R2 combine with each other to form a 5- to 6-membered heterocyclic group, optionally containing ni- 
trogen; 

which method comprises reducing a compound represented by the general formula (I-B1): 




A-CH = i 



I 



8 



(I-Bl) , 



wherein A Is a bivalent straight or branched chain hydrocarbon reskJue having 1 to 7 carbon atoms, and 
the other symbols have the meanings given above. 



48 



EP 0 612 743 A1 

31. A method of producing a 2,4-oxazolidinedione derivative represented by the general formula: 

11 

0 

wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be sub- 
stituted; m is O or 1 ; A is a bivalent straight or branched chain hydrocarbon residue having 1 to 7 carbon 
atoms; L and M are each hydrogen, or L and M combine with each other to form a bond, 

which method comprises reacting a compound represented by the general formula (V): 




(V), 



wherein each symbol has the meaning given above, with a compound represented by the general formula 
(VI): 

R-(C0),-CH2Q (VI), 
wherein Q is a leaving group, and the other symbols have the meanings given above. 

32. A method of producing a 2,4-oxazolidinedione derivative represented by the general formula (I): 




NH 



(I) 



II 

0 



wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be sub- 
stituted; Y is -CO-, -CH(OH) or -NR^- (wherein R^ is an alkyi group, which may be substituted): rn is O or 
1; n is 0, 1 or 2; X is CH or N; A is a bivalent straight or branched chain hydrocarbon residue having 1 to 
7 carbon atoms; R^ and R^ are each independently hydrogen or an alkyI group, or R^ and R2 combine 
with each other to form a 5- to 6-membered heterocyclic group, optionally containing nitrogen; 

which method comprises reacting with 2,4-oxazolidinedione a compound represented by the gen- 
eral formula: 



wherein T is a formyl residue or -CH2-CH(B)2 (wherein B is a lower (C1-C4) alkoxy, lower (C1-C4) alkylthio 
or lower (C1-C4) acyloxy, or two B's combine together to form an ethylenedioxy, trimethylenedioxy or di- 
thiotri methylene ring), and the other symbols have the meanings given above. 
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